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PREFACE. 


The  present  volume,  devoted  to  the  subject  of  the  Bacterial  Purification 
of  Sewage,  is  intended  as  a  supplement  to  my  book  on  the  "  Purification  of 
Sewage,"  published  by  Messrs.  Crosby  Lockwood  and  Son  two  years 
ago. 

As  a  result  of  the  Eeport  of  the  Eoyal  Commission  on  Sewage  Disposal, 
there  is  no  doubt  that  many  Authorities  will  now  proceed  to  deal  with  the 
problem  of  purifying  their  Sewage,  and  this  small  work  is  meant  as  a 
guide  to  them  as  to  what  process  they  should  adopt.  The  subject  matter  of 
the  book  is  practically  the  substance  of  a  Report  prepared  hy  me  for  the  use 
of  the  various  District  Councils  of  Derbyshire,  and  i  have  to  thank  the 
Public  Health  Committee  of  the  County  Council  for  their  permission  to 
I'etain  the  copyright  and  to  publish  the  matter  in  book  form. 

It  is  impossible  for  any  such  work  to  deal  with  this  question  effectually 
unless  it  is  prepared  by  an  Engineer  as  well  as  a  Chemist  and  Bacteriologist. 
In  preparing  this  little  book  I  have  had  the  advantage  of  consulting  with  Mr.  J. 
Somes  Story,  M.Inst.C.E.,  and  Mr.  George  Story,  C.E.,  who  are  responsible 
for  the  engineering  details.  The  present  work  ie  the  only  one  I  am  aware  of 
in  which  there  has  been  such  collaboration,  and  I  believe  the  plans  which  it 
contains  will  prove  of  great  value  to  small  Local  Authorities. 

The  book  is  a  small  one.  This  is  because  T  have  been  at  pains  to 
remove  all  padding.  One  of  the  evils  of  books  of  the  present  day  is  that 
they  are  infinitely  too  wordy ;  a  fault,  at  least,  of  which  this  little  work  is 
not  guilty. 

Nor  can  it  be  said  that  this  is  in  any  sense  a  tradesman's  catalogue. 
The  only  patents  described  are  those  of  proved  value.  Because  various 
processes  have  not  been  mentioned,  it  must  not  be  supposed  that  they 
have  not  been  investigated.  No  reference  will  be  found  to  several  patented 
processes  and  tanks.  The  reason  for  this  is  that  I  have  had  to  investigate 
these  processes  on  behalf  of  the  Derbyshire  County  Council,  and  have 
officially  reported  that  equally  good  results  can  be  obtained  by  the 
ordinary  methods  at  considerably  less  cost. 

To  the  scientific  reader,  I  must  apologize  for  the  dogmatic  tone  adopted, 
this  is  only  the  outcome  of  condensation  of  matter. 

County  Offices,  Derby,  ^^^^^  BAEWISE, 

Aiujust,  1901. 
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SECTION  I. 


INTRODUCTORY . 

IN  1898,  a  lloyal  Commission  was  appointed  to  enquire  and 
report  on  the  methods  of  purifying  Sewage,  and  in  July 
this  year  the  Commissioners  issued  an  important  Interim 
Keport.  The  Commissioners  give  as  the  reason  for  the  ap- 
pointment of  the  Commission  and  the  re-consideration  of  the 
position  of  the  iiuthorities  on  this  question,  that  "  It  is  now 
contended  that  in  many  cases  the  land  available  is  either  of 
unsuitable  quality,  is  available  in  quite  inadequate  area  for 
effective  filtration  through  the  soil,  or  is  obtainable  only  at 
a  prohibitive  cost,  and  it  is  suggested  that  sewage  purification 
may,  in  such  cases,  be  carried  out  on  comparatively  small 
areas  artificially  prepared." 

On  this  point  I  gave  evidence  before  the  Commission  with 
reference  to  the  stiff  clay  land,  which  was  the  only  land  avail- 
able for  the  purification  of  sewage  in  many  parts  of  Derbyshire, 
such  as  Chesterfield,  Alfreton,  Clay  Cross,  Heanor,  Ilkeston, 
and  at  the  County  Asylum. 

In  1899,  I  wrote  *  "  The  most  unsuitable  soil,  and, 
unfortunately,  one  of  our  commonest,  is  clay  land.  It  is  said 
that  lands  can  be  rendered  more  fit  for  filtration  by  ploughing 
and  digging-in  ashes,  v^^liich  convert  the  impervious  surface 
and  allow  the  sewage  to  sink  through.  There  are  in  Derby- 
shire two  farms  upon  which  considerable  sums  of  money  have 
been  spent  in  thus  preparing  the  land,  in  one  instance  as 

*  "Purification  of  Sewagn,"  by  S.  Barwise  :  Crosby,  Lockwood  &  Son. 
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much  as  £1,123  being  spent  in  lightening  the  soil  to  a  depth 
of  two  feet  with  engine  ashes.  It  is  perfectly  true  that  this 
enables  the  sewage  to  pass  through  the  clay,  but  it  does 
not  lead  to  the  purification  of  the  sewage,  and  where  the  land 
is  a  stiff  clay  it  undoubtedly  would  be  better  to  construct 
sewage  filters." 

"  Clay  lands,  besides  being  too  impermeable  to  permit 
the  sewage  to  pass  through  them,  are  unfortunately  open  to 
another  objection,  viz.,  that  in  dr^^  weather  they  crack  and 
fissure,  so  that  the  sewage  passes  directly  through  the  cracks 
to  the  land-drains  without  undergoing  any  purification.  Worms 
also  leave  permanent  holes  in  clay,  which  last  for  a  consider- 
able length  of  time,  and  permit  the  sewage  to  pass  down.  At 
a  small  farm  at  Brampton  in  Derbyshire,  the  sewage  contains 
a  considerable  amount  of  dye-water,  and  upon  a  trial-hole 
being  sunk  on  the  said  farm,  which  is  a  stiff  clay,  the  author 
found  innumerable  worm-holes  passing  directly  downwards 
to  the  effluent  drains,  the  worm-holes  having  their  sides  satu- 
rated with  dye,  and  showing  how  the  sewage  passed  away 
absolutely  unpurified." 

Upon  this  point  the  Commission  now  reports :  — 

"  Conclusion  1. 

"  We  are  forced  to  conclude  that  peat  and  stiff  clay  lands 
are  generally  unsuitable  for  the  purification  of  Sewage,  that 
their  use  for  this  purpose  is  always  attended  with  difficulty, 
and  that  where  the  depth  of  top  soil  is  very  small,  say  six 
inches  or  less,  the  area  of  such  lands  which  would  be  required 
for  efficient  purification  would,  in  certain  cases,  be  so  great, 
as  to  render  land  treatment  impracticable." 

The  next  question  which  the  Commission  addressed  itself 
to  was  "whether  it  is  practicable  to  produce  by  artificial 
processes  alone,  an  effluent  which  shall  not  putrefy,  and  so 
create  a  nuisance  in  the  stream  into  which  it  is  discharged. 
Upon  this  important  question,  the  Commissioners  come  to  a 
positive  decision  which  had  best  be  given  m  their  own  words. 

"  Conclusion  2. 
"  After  carefully  considering  the  whole  of  the  evidence^ 
tocrether  with  the  results  of  our  own  work  we  are  satisfied 
thaf  it  isT^racticable  to  produce  by  artificial  processes  alone^ 
dttr  from  Sewage,  or  from  certain  mixtures  of  sewage  and 
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trade  refuse,  such,  for  example,  as  are  met  with  at  Leeds 
and  Manchester,  elfluents  which  wdll  not  putrefy,  which  would 
be  classed  as  good  according  to  ordinary  chemical  standards, 
and  which  might  be  discharged  into  a  stream  without  fear 
of  creating  a  nuisance." 

"We  think,  therefore,  that  there  are  cases  in  which  the 
Local  Government  Board  would  be  justified  in  modifying, 
under  proper  safeguards,  the  present  rule  as  regards  the  ap- 
plication of  sewage  to  land." 

The  following  is  the  classilication  which  the  Commissioners 
give  of  the  artificial  processes  referred  to:  — 

A.    CONTACT  BEDS. 

1.  Closed  septic  tank  and  contact  beds. 

2.  Open  septic  tank  and  contact  beds. 

3.  Chemical  treatment,  subsidence  tanks,  and  con- 

tact beds. 

4.  Subsidence  tanks  and  contact  beds. 

5.  Contact  beds  alone. 

B.    ARTIFICIAL  FILTERS. 

1.  Closed  septic  tank  followed  by  continuous  filtra- 

tion. 

2.  Open  septic  tank  followed  by  continuous  filtra- 

tion. 

3.  Chemical  treatment,  subsidence  tanks,  and  con- 

tinuous filtration. 

4.  Sub=!idence  tanks  followed  by  continuous  filtra- 

tion. 

5.  Continuous  filtration  alone. 

As  various  County  Councils  have  delayed  pressing  authori- 
ties in  whose  districts  land  is  not  suitable  for  the  purification 
of  sewage  until  the  Commission  had  come  to  some  decision 
on  this  point,  and  there  is  no  longer  any  reason  for  further 
delay,  it  becomes  advisable  to  explain  the  conditions  which 
are  favourable  for  the  adoption  of  one  or  other  of  the  ten 
processes  scheduled  by  the  Commission,  and  in  order  that  the 
Report  shall  be  of  practical  |!jvalue,  Mr.  Story,  M.  Inst.  C.E., 
has  been  good  enough]  to  prepare,  in  consultation  with  me, 
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sketch  plans  on  a  sufficiently  large  scale  to  permit  of  their 
benig  adopted,  with  slight  modiacations  to  suit  local  circum- 
stances, by  the  various  District  Councils. 

Where,  however,  there  is  a  sufficient  area  of  sandy  soil, 
such  as  is  met  with  on  the  Bunter  Sandstone,  none  of  these 
artificial  processes  will  be  necessary.  In  this  connection,  I 
may  repeat  the  following  passage,  with  a  few  verbal  altera- 
tions, my  previously  expressed  opinion  :  — 

*"  The  simplest  method  of  purifying  Sewage,  and  undoubt- 
edly the  cheapest  and  best  where  local  circmnstances  permit 
of  Its  being  carried  out,  is  by  means  of  irrigation,  by  which  I 
mean  land  treatment  alone,  including  a  certain  amount  of 
intermittent  land  filtration.  Unfortunately,  however,  it  is  not 
everywhere  that  a  suitable  soil  is  to  be  found,  and  if  it  can 
be  found,  the  price  may  be  prohibitive." 

"  The  conditions  under  which  irrigation  alone  should  be 
adopted,  are  where  there  is  an  open  sandy  loam  or  loamy 
gravel,  which  can  be  obtained  at  a  price  not  much  exceeding 
£150  per  acre." 

The  geological  maps  will  show  that  as  far  as  Derbyshire 
is  concerned,  the  only  districts  where  these  conditions  are 
likely  to  be  complied  with,  are  at  Swadlincote,  and  in  some 
of  the  villages  on  the  Bunter  Sandstone,  south  of  the  Trent, 
and  in  the  tract  of  Sandstone  which  reaches  from  Quarndon 
to  Ashbourne. 

The  surface  of  the  coal  measures,  and  of  'the  new  red  marl 
is  of  an  extremely  stiff  clay,  which  may  be  useful  enough 
for  brick-making  and  other  industrial  purposes,  but  the  area 
of  which,  necessary  for  sewage  purification,  would  have  to  he 
"  so  great  as  to  render  land  treatment  impracticable. "'The  same 
remark  applies  to  a  great  deal  of  the  surface  of  Mill-stone  Grit. 
The  shale  with  which  the  Gritstone  is  interstratified  is  quite 
impervious,  as  is  evidenced  by  its  bringing  the  springs  in  the 
Millstone  Grit  to  the  surface.  Then,  with  regard  to  the  large 
area  of  the  county  which  is  composed  of  the  Mountain  Lime- 
stone, the  soil  here  is  far  too  shallow  to  effect  purification, 
frequently  not  being  six  inches  in  depth,  while  below  the  soil, 
we  come  to  a  rock  which  is  riddled  with  fissures,  many  of  which 
lead  to  underground  caverns,  in  which  the  sewage  would  stag- 
nate and  putrefy,  or  to  open  channels  connected  with  the 


*  Op  cit,  page  53. 
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nearest  river  bed.  Practically  the  whole  of  the  sewage  of  the 
county  will,  therefore,  have  to  be  purified  by  one  or  other  of 
the  artificial  processes  referred  to  by  the  Eoyal  Commission. 

In  order  to  appreciate  the  means  by  which  these  artificial 
processes  effect  the  purification  of  sewage,  it  is  necessary  to 
have  a  good  general  idea  as  to  the  nature  and  composition 
of  sewage,  and  the  changes  it  is  desired  to  effect. 

At  the  present  tmie,  it  is  too  frequently  the  practice  of 
small  Sanitary  Authorities  merely  to  go  to  a  patentee  and 
adopt  some  system  which  has  attached  to  it  the  name  of  a 
place  or  person,  on  the  strength  of  the  statements  of  those 
linancially  interested  in  the  particular  process.  The  result  of 
this  is,  that  in  many  cases,  the  rateyayers  have  to  pay  for 
patent  rights  which  are  more  or  less  worthless,  and  which,  if 
the  principles  of  the  question  had  only  been  mastered,  could 
have  been  easily  avoided.  Unless  the  principles  involved  are 
understood,  not  only  will  money  be  unnecessarily  expended, 
but  the  works  when  constructed  will  fail  to  produce  satisfactory 
effluents. 

Preliminary  Remarks  and  Definitions. 

Sewage  is  a  complex  liquid,  consisting  of  the  liquid  ex- 
cretions of  the  inhabitants ;  the  foul  waters  from  the  kitchens 
containing  vegetable  and  animal  matters,  bits  of  fat,  and 
other  refuse ;  the  "  suds "  from  the  washing  of  airty  linen, 
cooking  utensils,  and  the  people  themselves,  holding  in  solu- 
tion and  suspension,  soap,  fatty  acids,  and  the  exudations  from 
the  human  skin.  Such  soapy  slops,  as  everyone  is  aware, 
become  most  foul  aud  offensive.  Then  there  is  the  airty  water 
from  the  washing  of  floors,  the  swelling  of  yards,  the  solid 
and  liquid  excretions  of  animals  in  the  streets,  the  drainage 
from  stables  and  pigsties,  the  blood  and  other  animal  matters 
from  slaughter-houses,  silt  from  street-sweepings,  and  some- 
times, if  the  town  is  an  old  one,  the  most  offensive  and  con- 
centrated filth  of  all, — the  soakage  from  privy-middens. 

In  the  case  of  water-closet  towns,  in  addition  to  the  above 
polluting  matters,  there  are  the  solid  excreta  from  the  in- 
habitants, paper  and  other  matter  of  a  like  nature,  emptied 
through  the  closets  into  the  sew^ers,  but  there  is  also  a  larger 
amount  of  clean  water.  As  a  rule,  in  both  cases,  the  surface 
water  from  the  streets  and  from  the  yards,  and  a  certain 
amount  of  ground  water  finds  its  way  into  the  sewers. 
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If  kept  for  a  few  days,  the  liquid  will  undergo  decom- 
position, through  the  action  of  putrefactive  bacteria.  The 
albuminous  matters  will  be  split  up,  Carbonic  Acid,  Marsh 
Gas  and  Ammoniacal  derivatives  being  evolved.  At  the  same 
time,  the  liquid  turns  black  from  the  action  of  traces  of  Sul- 
phuretted Hydrogen  formed  on  the  infinitesimal  quantity  of 
iron  generally  present  in  sewage. 

Volume  of  Sewage  to  be  dealt  with. 

Not  only  does  the  quality  of  the  Sewage  vary,  but  the 
quantity  per  head  per  day  also  varies  considerably.  The  actual 
amount  can,  I  find,  in  practice,  be  approximately  estimated 
by  the  following  rule :  — 

Let  A  =  parts  per  100,000  of  Chlorine  in  the  public  water 
supply,  and  let  Br^the  parts  per  100,000  of  Chlorine  in  the 
sewage ;  let  Z  be  the  number  of  gallons  of  sewage  per  head 
per  day  required  to  be  ascertained,  then 

125 

X  =   

B  —  A 

This  rule  has  as  its  basis  the  fact  that  the  larger  the 
quantity  of  water  used,  the  more  will  the  common  salt  con- 
tained in  the  sewage  be  diluted.  In  the  coal-mining  districts 
of  Derbyshire,  the  volume  may  be  taken  at  twelve  gallons  per 
head  per  day.  A  more  usual  allowance  for  small  Urban  Dis- 
tricts is  twenty  gallons  per  head  per  day  ;  while  in  manufac- 
turing towns,  where  the  water  carriage  system  is  adopted,  the 
quantity  is  from  35  to  40  gallons  per  head  per  day. 

Recent  reports  I  have  been  favoured  with,  shew  that  the 
quantity  of  sewage  at  Leeds  is  36  gallons  per  head  per  day, 
at  Leicester  37  gallons,  at  Manchester  38-4  gallons  and  at 
Sheffield  60  gallons,  while  at  Burton,  ownig  to  the  large 
amount  of  brewery  waste,  the  volume  is  100  gallons  per  head 
TDcr  day  ;  and  at  iBuxton,  owing  to  the  large  amount  ot  bath- 
water, the  volume  is  over  100  gallons  per  head  per  day. 

Storm  =  water. 

It  should  be  understood  that  the  volumes  of  sewage  alhided 
to  are  the  dry-weather  flow,  but,  as  the  backyards  of  houses 
are  invariably  drained  into  the  pubhc  sewers,  and,  as  a  rule, 


^torm  Water. 
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the  streets  axe  also  drained  into  the  sewers,  it  will  be  obvious 
that  the  least  fall  of  rain  will  considerably  augment  the  volume 
of  sewage  to  be  treated. 

The  first  washings  of  the  streets  and  from  the  back  yards 
produces  sewage  which  is  considerably  stronger  than  that  of 
the  normal  dry-weather  flow,  but,  after  the  surface  has  been 
swilled,  the  surface  drainage  gradually  becomes  more  and  more 
dilute,  and  in  time  is  little  more  than  rain-water. 

The  question  therefore  arises  "  When  is  the  sewage  so 
diluted  that  it  may  be  permitted  to  pass  unpurified  into  the 

streams  ?" 

This  is  a  question  upon  which  great  differences  of  opinion 
have  existed  m  the  past.  On  the  one  hand,  those  who  are 
responsible  for  the  purification  of  the  rivers,  have  asked  that 
the  dilution  should  be  eight  times  the  dry-weather  flow.  On 
the  other  hand,  those  who  are  responsible  for  preparing  sewer- 
age schemes  for  large  towns,  have  insisted  that  three  or  four 
dilutions  is  sufiicient.  The  Local  Government  Board  have 
adopted  a  practice  which  is  a  compromise,  namely,  that  three 
times  the  dry  weather  flow  must  be  fully  treated  as  sewage 
proper,  and  between  three  and  six  times  the  dry- weather  flow 
must  be  partially  purified  through  streaming  storm-water 
filters.  These  storm-water  filters  are  constructed  of  clinker 
or  other  coarse  material,  to  filter  at  the  rate  of  500  gallons 
per  superficial  yard,  per  day,  or  two-and-a-half  million  gallons 
per  acre,  per  day. 

This  rule  is  quite  fair  as  long  as  the  dry- weather  flow  does 
not  exceed  30  gallons  per  head  per  day,  but,  in  a  case  like 
Buxton,  where  the  dry-weather  flow  is  100  gallons,  it  is  out 
of  the  question  to  suggest  that  six  times  the  flow  should  be 
treated. 

The  rule  would  perhaps  be  more  generally  applicable  if 
it  were  provided  that  the  three  times  the  dry-weather  flow, 
which  has  to  be  treated,  should  not  exceed  120  gallons  per 
head  per  day. 

Having  briefly  reviewed  what  the  quantity  and  quality 
of  the  sewage  to  be  treated  is,  a  few  words  on  the  general 
principles  involved  will  not  be  out  of  place. 


^  Bocterial  Purification  of  Seiikige. 

Outline  of  the  Chemical  changes  to  be  effected 

by  Purification. 

Having  explained  what  crude  sewage  is  before  treatment 
It  will  be  well  to  lay  down  what  a  good  effluent  should  be 
betore  it  can  be  discharged  into  a  stream.  A  reference  to  the 
analyses  below  will  show  that,  first  of  all,  the  suspended  solids 
should  be  removed.  These  suspended  soHds  consist  of  about 
10  grains  per  gallon  of  mineral  matter.  This  is  derived  chiefly 
from  the  detritus  from  the  surface  of  the  roads  and  yards. 

A  gallon  of  crude  sewage  has  the  following  average  com- 
position:— 

„  ,.  -  Grains  per  Gall. 

1.    Solids  in  suspension  — 

Organic       ...  ...  ...  20 

Mineral       ...  ...  ...  IQ 


2.    Soluble  matters- 


Organic       ...  ...  ...  20 

Mineral       ...  ...  ...  50 


Total    ...  100 


With  regard  to  the  total  organic  matter,  about  50% 
of  this  can  be  precipitated  as  sludge,  w^hen  chemical  treat- 
ment is  adopted  as  the  first  stage  of  purification ;  or  as  will 
be  seen  hereafter,  the  same  proportion  can  be  removed  by 
fermentation  into  gaseous  compounds,  such  as  Marsh  Gas, 
Carbonic  Acid,  and  Ammoniacal  derivatives,  when  the  first 
stage  of  purification  is  effected  in  an  open  or  a  closed  septic 
tank. 

In  the  first  stage,  however,  whether  it  be  by  precipitation 
or  by  septic  tanks,  it  is  practically  only  the  solid  matter  in 
suspension  which  is  touched,  and  no  oxidation  of  the  organic 
matter  as  yet  takes  place. 

In  the  second  stage,  purification  is  effected  by  oxidation; 
the  organic  matter  being 'oxidized  into  Organic  Acids,  Nitrous 
and  Nitric  Acids,  all  of  which  combine  with  the  mineral 
matter  of  the  sewage  to  form  harmless  mineral  salts. 

An  average  sew^age  would,  in  the  process  of  purification, 
undergo  the  changes  illustrated  by  the  analyses  below :— 


chemical  Changes  in  Purification. 
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PABTS  PBB  100,000. 

Total  Solids. 

s  § 

O  m 
■Ju  =1 

Clilorine. 

Free 
Ammonia. 

Albuminoid 
Ammonia. 

Oxygen  ab- 
sorbed at  80F 
in  3  minutes. 

Oxygen  absor 
bedinSniins. 
after  7  days 
incubation. 

Putresci- 
bility. 

Nitrogen  as 
Nitrates. 

Crude  Sewage 

140 

40 

12 

5-0 

1-0 

7-0 

4-5 

Nil 

After  precipitation  or 
treatment  in  Septic 
tanks 

106 

5 

li 

6-0 

■5 

2-0 

3-5 

1-5 

Nil 

Effluent  from  Filters 

100 

Nil 

12 

1-5 

.05 

.01 

0.01 

Nil 

1-5 

The  Standard  of  Purification. 

A  sewage  effluent  should  be  clear  and  bright,  without 
suspended  matter,  and  on  shaking  vigorously  it  should  not 
froth. 

SHAKE  TEST. 

A  simple  test  of  purity  can  be  readily  applied :  It  is  to 
shake  vigorously  for  one  minute  a  bottle  half-full  of  'the 
effluent.    All  frothing  should  disappear  in  three  seconds. 
TESTS  OE  OPACITY  FEOM  SUSPENDED  MATTEE. 

effluent  should  be  so  transparent  that  "  PEAEL  " 
1        can  be  read  by  a  normal-sighted  person  through  a 

thlrSt )  '  ^^P'  ^'^^"^  "^'^^  Illustrate 


'A  good  testofthe  froodom 
ot  a  Sewage  Eftlilont  from 
suspended  matter  is  to 
measure  the  depth  of  a 
column  ot  the  Ellluent 
through  which  '  PEAKL  ' 
TYPE  can  be  read.  Itcanbo 
read  easily  through  twelve 
UichoB  ot  a  good  Effluent. 
The  only  apparatus  that  is 
necessary  tor  this  test  Is  a 
glass  cylinder  with  a  cut 
bottom,  and  some  printing 
In  •  Pearl  ■  t.vpo  the  same  aa 
this." 


A  similar  test  has  been  devised  by  Dr.  Reid  and  consists 
o  measuring  the  colmnn  of  effluent  which  is  n^ces^v  to 
obliterate  the  hnes  on  the  block  shown  above.      ''^'^^''''^y  ^'^ 

...Ai^^^'^if^^'i^  ^'^^  P^™^^  the  hnes  being  distinctlv 
seen  through  a  column  12  inches  in  depth.  distinctly 
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ALBUMINOID  (ORGANIC)  AMMONIA. 

On  chemical  analysis,  an  effluent  should  contain  less  than 
0-1  parts  per  100,000  of  Albuminoid  Ammonia.  This  amount 
of  Albumnioid  Ammonia  is  taken  as  the  index  of  the  Nitro- 
genous Organic  matter  which  remains  unoxidized  into  Nitric 
and  Nitrous  Acids,  and  is  not  split  up  into  other  harmless 
products. 

THE  NITROGEN  AS  NITRATES  (OXIDIZED  NITROGEN). 

The  Nitrogen,  in  the  form  of  Nitrates  should  exceed  0*5 
parts  per  100,000.  As  some  60%  of  the  Nitrates  formed 
consists  of  Oxygen  which  has  been  added  to  the  sewage 
through  the  action  of  Nitrifying  Organisms,  it  will  be  seen 
that  the  larger  the  quantity  of  Nitrates  present,  the  more 
thoroughly  the  sewage  is  oxidized.  The  quantity  of  the 
Nitrates  present  is  the  best  test  therefore  of  the  work  done 
b}'  the  filters  or  contact  beds  in  the  final  stage  of  purification. 


THE  INCUBATOR  TEST. 

The  Oxygen  absorbed  by  a  good  effluent,  in  three  minutss, 
from  Potassium  Permanganate,  should  be  lessthanO-25  parts  per 
100,000,  and  it  should  not  be  capable  of  putrefaction.  This 
is  best  told  by  incubating  the  effluent  for  one  week,  when, 
if  the  Oxygen  stored  up  in  the  effluent,  in  the  form  of  Nitrates 
and  other  highly  oxidized  compounds,  is  sufficient  to  complete 
the  oxidation  of  the  remaining  unoxidized  organic  matter  in 
the  effluent,  at  the  end  of  the  week's  incubation,  it  will  not 
absorb  more  Oxygen  from  Potassium  Permanganate  than 
it  did  before  incubation.  This  test  is  generally  known  as  the 
"  Incubator  Test "  and  is  the  one  which  is  now  being  generally 
adopted. 

CONCLUSION   WITH   REGARD  TO  TESTS  OF  PURITY  OP 
EFFLUENTS. 

It  should  be  clearly  understood  that  a  good  effluent  should 
complY  with  each  of  the  above  tests;  any  one  without  tiie 
rest  may  be  comphed  with  by  an  effluent  which  is  only 
partially  purified.  On  the  whole,  for  a  single  test,  the  incu 
bator  test  gives  the  most  rehable  tesults,  and  is  easy  of  apph- 
cation. 


Two  Stages  in  the  Process  of  J?wiJication.  11 
Methods  of  Purification 

There  are  two  stages  in  the  purification  of  sewage,  jusi 
as  there  are  two  kinds  of  polluting  matter  in  sewage,  namely 
the  soHds  in  suspension  and  the  soluble  polluting  matter. 
These  two  stages  are :  — 

FiEST  Stage. — Clarijication,  or  the  removal  oj  the  polluting 
matters  in  suspension.  This  has  in  past  years  been 
effected  by  adding  a  chemical  to  the  sewage  ani 
allowing  it  to  settle  in  tanks.  This  process  is  known 
as  precipitation.  The  solids  m  suspension  being 
precipitated  or  thrown  down  to  the  bottom  of  the 
tanks  as  a  sludge,  which  has  to  be  periodically  \"n- 
moved. 

By  bacterial  processes,  it  is  now  practicable  to 
liquefy  by  fermentation  the  solid  matters  in  sewage, 
preferably  in  tanks  (closed  or  ojDen  septic  tanks),  but 
also  in  upward  How  or  lateral  roughing  filters,  or  by 
means  of  first  contact  beds. 

The  resultant  liquid  from  this  process  is  very 
similar  to  the  tank  effluent  produced  by  precipita- 
tion; it  contains  comparatively  little  suspended 
matter,  but  the  polluting  matters  in  solution  are 
practically  unaffected. 

Second  Stage. — The  oxidation  and  nitrification  of  the  organic 
matter  in  solution  hy  means  oJ  nitrifying  and  other 
oxidizing  bacteria.  This  change  is  the  same  however 
the  sewage  is  treated,  whether  by  irrigation  or  inter- 
mittent filtration,  either  through  land  or  specially 
prepared  filters  of  coal,  clinker,  destructor  cinders, 
coke  breeze,  burnt  ballast,  or  by  means  of  contact 
beds. 

Precipitation. 

In  the  old  methods,  and  under  suitable  circumstances 
with  modern  ones,  the  solid  organic  matters  in  suspension 
are  removed  as  sludge  by  chemical  precipitation. 

The  chemicals  which  are  used  for  this  purpose  are  Lime, 
Alum,  or  Copperas,  or  some  combination  of  two  or  more  of 
these  substances  sold  under  some  fanciful  trade  name 
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The  simplest  method  of  effecting  precipitation  is  by  means 
of  Alumino  Ferric  blocks,  used  with  a  Dortmund  tank. 

This  tank  is  shown  on  Plate  L,  and  has  been  advocated  by 
ine  in  previous  Reports  upon  this  question.*^  The  advantage 
of  this  form  of  tank  is,  that  it  permits  the  sludge  being  removed 
from  the  apex  of  the  inverted  cone  by  means  of  a  hand  suc- 
tion pump,  or  a  centrifugal  pump,  without  first  emptying 
the  tank  itself. 

As  the  Sewage  Connnissioners  have  pointed  out,  chemical 
precipitation  in  combination  with  artificial  filters  or  contact 
beds,  are  two  of  the  processes  which  produce  effluents  which 
will  not  putrefy. 

The  size  of  the  tank  should  be  such  that  its  capacity  above 
the  top  of  the  cone  is  equal  to  one-third  of  a  day's  flow. 

It  cannot  be  too  clearly  understood  that  there  are  no 
patent  rights  attached  to  the  use  of  the  Dortmund  tank. 


"^rourn^of^^^^^TM^dic^  in  18%,  p  496  ;  Special  Report  on  Se..vge 
Purification,  1897  ;  also  Annual  Eeport  for  1890. 


Plan  at  D.E. 


Plate   /.-DORTMUND  TANK. 


SECTION  II. 


The  Purification  of  Sewage  by  the  purely 
Biological  Methods. 

Before  sewage  can  be  thoroughly  purified  by  biological 
methods,  it  has  to  undergo  the  following  two  changes  :— 

1.  Liquefaction. 

2.  .  Oxidation. 

Sewage  has  to  go  through  these  stages  whether  it  be  treated 
in  closed  or  open  septic  tanks,  contact  beds,  percolating  filters, 
or  any  combination  of  these  processes. 

NECESSITY  FOE  DETRITUS  TANKS. 

If  septic  tanks  are  used,  the  liquefaction  of  the  sewage 
takes  place  in  the  tank  If  tanks  are  not  used,  the  sohds  in 
suspension  in  the  sewage  are  deposited  upon  the  surface  of 
the  filter  or  contact  bed  and  in  its  interstices  where  it  is 
gradually  hquefied,  but  not  until  the  bed  has  lost  some  40  or 
50  per  cent,  of  its  working  capacity. 

From  the  analysis  of  average  sewage  given  on  page  8,  it 
will  be  seen  that  some  10  grains  per  gallon  of  the  solid 
matter  in  the  sewage,  consists  of  insoluble  mineral  matter,  the 
great  bulk  of  which  cannot  be  liquefied  by  the  aid  of  bacteria. 
XVhcre  a  precipitation  process  is  adopted,  such  insoluble 
mineral  matter,  as  road  detritus,  is  useful  in  helping  precipi- 
tation, but  when  a  purely  biological  process  is  to  be  adopted, 
it  is  necessary  to  separate  the  detritus  before  the  sewage  is 
conducted  to  the  septic  tank,  or  is  applied  to  contact  beds 
or  percolating  filters ;  otherwise  the  tank  will  be  unnecessarily 
silted  up,  or  the  contact  beds  or  filters  permanently  plugged. 

In  every  case,  therefore,  when  a  biological  process  is 
adopted,  a  detri,tua  tank  must  be  constructed. 

(13) 
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The  usual  system  is  to  have  two  shallow  tanks  of  such  a 
size  that  the  velocity  of  sewage  passing  through  them  is  re- 
duced to  about  40  feet  a  minute,  when  the  coarse  mineral 
matter  falls  to  the  bottom  of  the  tank.  "When  about  a  foot 
of  detiitus  has  settled,  the  other  tank  is  used  and  the  first  one 
is  emptied. 

Colonel  Ducat  has  recently  introduced  into  this  country, 
an  admirable  detritus  tank,  which  is  largely  used  in  Indian 
waterworks,  a  modification  of  which  is  shown  in  Diagram  L, 
Fig.  1.  This  tank  permits  the  detritus  being  scraped  out  while 
it  is  still  in  use. 

I  have  also  introduced  the  centrifugal  detritus  tank  shown 
in  Diagram  I.,  Fig.  2.  The  sewage  is  caused  to  pass  through 
an  ovoid  tank  in  which  it  sets  up  a  swirling  movement,  the 
detritus  being  carried  by  centrifugal  force  on  to  the  sloping 
sides  of  the  tank,  high  and  dry,  where  it  can  be  easily  removed. 

After  passing  through  the  detritus  chamber,  the  sewage 
should  pass  through  iron  bars,  about  i-inch  apart,  and  under 
a  scum  board,  to  prevent  old  cloths,  brushes,  corks,  and  other 
large  solids  from  passing  into  the  tank  or  on  to  the  filter. 


The  Liquefaction  of  Sewage. 

The  credit  for  applying  on  a  practical  scale  the  knowledge 
of  the  bacteriologists,  that  certain  organisms  had  the  power 
of  Hquefying  organic  matters,  belongs  to  Scott-Moncrieft,  who, 
in  1891,  liquefied  the  sewage  from  a  household  of  ten  persons 
by  means  of  a  continuous  upward  flow  tank  filled  with  coarse 
fl  nS  Five  years  later,  M^.  Cameron,  of  Exeter,  mtroduced 
h  e,  serotic  tank  Cameron,  ha^ung  come  to  the  conclusion 
S^^t  the  organ^^^^  have  the  power  of  liquefymg  organic 

matters  arf  largely  anaerobic,  or  thrive  best  m  the  absence  ot 
?r  conducted  his  sewage  into  an  elongated  cemented  water- 
tipM  covered  tank.   The  inlet  and  outlet  were  submerged  so  as 
o^^^t te  access  of  air.  The        capa~  equa 

thf  ^oi^r^  ^^^tid«r^p 


Diagram  I. 


Plan  of  DtTRtTUS  Tanks. 
A. With  sloping  sides. 

FIG  l  . 


LONGiTUOlNAL  SLCTION  . 


PLAN  . 


ScALt   8  TttT  -  I 


A.  ^// 


B.  Centrifugal  Detritus  Tank 
ric:  3. 


— ^ 

• 

Scale  4  f  ttT*lmcH 


Are  Septic  Tanks  necesscmj  / 
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sewage  works.  After  the  sewage  had  passed  through  the 
septic  tank,  Cameron  oxidized  it  by  means  of  contact  beds 
Contact  beds  are  filters,  the  outlets  of  which  can  be  closed  to 
fill  the  filter  with  the  effluent  from  the  septic  tank,  the  hquid 
being  left  "  in  contact  "  with  the  filtering  medium  for  an  hour 
or  so,  when  the  outlet  from  the  filter  is  opened  and  the  sewage 
allowed  to  escape,  air  being  drawn  into  the  interstices  of  the 
filter. 

Following  on  Cameron's  Exeter  experiments,  came  the 
investigations  of  Colonel  Ducat  and  Mr.  Dibdin.  Their  ex 
pcriments  were  ver_y  similar.  Colonel  Ducat  filtered  crude 
sewage  through  a  percolating  filter  eight  feet  deep,  the  sewage 
being  uniformly  distributed  over  the  surface  of  the  filter  by 
means  of  narrow  iron  girders,  in  the  sides  of  which  V-shaped 
notches  were  filed,  and  through  which  the  sewage  continuously 
trickled.  This  filter  had  other  special  points,  wh'ch  will  be 
described  hereafter.  Dibdin,  on  the  other  hand,  purified  crude 
sewage  by  directly  applying  it  to  contact  beds :  This  was 
first  done  at  Sutton,  Surrey,  and  the  process  is  often  called  the 
Sutton  process. 

In  either  case,  solids  in  suspension  are  arrested  in  the 
upper  layers  of  the  filters,  where  they  are  gradually  liquefied. 

The  question  at  once,  therefore,  arises.  Is  any  form  of  septic 
tank  necessary  ?  If  it  is  necessary,  do  any  advantages  attach 
to  the  closed  form  connected  with  the  name  of  Cameron,  of 
Exeter  ? 

Perhaps  the  best  and  most  authoritative  experiments  on 
purifying  crude  sewage,  both  before  and  after  screening,  with 
and  without  septic  tanks,  are  those  conducted  by  the  Corpora- 
tions of  Leeds  and  Manchester. 

The  Leeds  experiments  consisted  in  applying  crude  sewage 
to  a  coarse  contact  bed,  and  filtering  the  effluent  through  a 
fine  bed.  The  coarse  bed  was  filled  with  coke  not  less  than 
three  inches  in  diameter.  The  fine  bed,  with  coke  from  A 
inch  to  1^  inches  in  diameter.  The  beds  were  tilled  three 
times  in  the  twenty-four  hours.  The  gross  capacity  of  the 
rough  bed  was  174,300  gallons,  the  net  liquid  capacity  after 
filling  with  coke  83,300  gallons. 

The  following  table  shows  the  rate  at  which  the  working 
capacity  diminished  when  no  septic  tank  was  used  : — 
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Oct.  2ncl 
Dec.  2nd. 
Dec.  16th. 
Dec.  30th. 
Jan.  13  th. 
Jan.  27th. 


83,600  gallons. 

63,400  gallons. 

58,800  gallons. 

57,100  gallons. 

51,100  gallons. 

45,400  gallons. 


Colonel  Harding,  the  chairman  of  the  Committee,  and  Mr. 
Hewson,  the  city  engineer,  estimate  that  abont  80%  of  the 
sludge  ]s  liquefied,  20%  of  the  solids  accumulating;  but  this 
quantity  they  found  might  be  reduced  by  allowing  the  beds 
to  rest  from  two  to  five  weeks.  Wherever  crude  sewage  is 
applied  to  the  contact  beds  or  filters,  the  surface  becomes 
clogged  with  fibre,  bits'  of  cellulose,  and  with  a  kind  of 
papier  mache,  from  paper  which  has  disintegrated  in  the 
sewage.  Subsequently,  the  Leeds  sewage  was  screened  and 
then  settled  for  one  hour,  and  the  filters  were  used  at  the  rate 
of  two  fillings  a  day. 

Even  with  this  modification  it  was  found  that  without  a 
septic  tank  the  process  could  not  be  relied  upon  to  purify  more 
than  80  gallons  per  square  yard  per  day.  It  is  found  that  the 
capacity  of  contact  beds,  even  when  supplied  with  thoroughly 
clarified  sewage,  decreases  rapidly  at  first  but  more  slowly 
afterwards,  and  becomes  constant  in  about  three  months,  when 
their  normal  capacity  can  only  be  calculated  at  two-thirds  of 
the  original  water  capacity. 

In  1899,  the  Corporation  of  Manchester  appointed  Pro- 
fessor Percy  Frankland,  Professor  Perkins,  and  Mr.  Baldwin 
Latham,  to  report  upon  a  scheme  of  sewage  disposal  for  Man- 
chester. 

These  experts  came  to  the  following  conclusions,  amongst 
others:  — 

1.  "  That  suspended  matter  must  be  removed  as  far  as 
possible  by  sedimentation." 

2.  "  That  any  suspended  matter  not  so  removed  should  be 
retained  as  far  as  possible  on  the  surface  of  the  bed." 

The  Manchester  experts  also  recommended  that  the  sewage 
as  it  arrives  at  the  works,  should  be  screened  and  passed 
through  tanks  provided  with  scum  boards,  and  submerged 
inlets  and  outlets.  In  the  Parhamentary  proceednigs  on  the 
Leeds  Bill  last  session,  Colonel  Harding,  M.  Inst.  M.E.,  Chair- 
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man  of  the  Leeds  Sewerage  Committee,  who  is  also  a  Member 
of  the  Eoyal  Commission  on  Sewage  Disposal,  gave  it  as  his 
opinion,  that  all  sewage  should  undergo  some  treatment  in 
septic  tanks  of  some  form  before  it  is  submitted  to  the  process 
of  oxidation  by  filters,  contact  beds,  etc. 

In  addition  to  the  weighty  opinions  given  above,  from  my 
own  personal  observations  on  various  contact  beds  I  have 
visited,  and  from  experiments  on  the  sew^age  at  a  private  house, 
I  have  no  hesitation  in  saying  that  sewage  should  not  only  be 
screened  and  passed  through  detritus  tanks,  but  should  also 
be  submitted  to  treatment  in  septic  tanks  before  it  is  applied 
to  the  filters  or  contact  beds. 

Liquefaction  by  means  of  Closed  and  Open 
Septic  Tanks.  ' 

With  regard  to  whether  there  is  any  particular  advantage 
in  the  septic  tank  being  closed,  this  point  was  submitted  to 
a  thorough  test  by  the  Manchester  experts.  Closed  and  open 
septic  tanks  were  both  constructed  and  the  following  analyses 
are  given  in  the  Manchester  report  of  the  effluents  from  the 
two  processes :  — 

Weekly  Averages  from  July  12th  to  Sept.  13th,  1899. 

OPEN  CLOSED 
Septic  Tank  Effluent        Septic  Tank  Effluent. 
Week  ending  grains  per  gallon. 


July  12th 

•25 

•30 

M  19th 

•22 

26th 

•24 

•35 

Aug.  2nd 

•21 

•32 

M  9th 

•23 

•31 

„  16th 

•22 

•27 

„  23rd 

•19 

•30 

30tb 

•22 

•34 

Sept.  6th 

•21 

•25 

,1  13th 

•25 

•305 

Average 

■22 

•301 

fo  t\  I"  *  -^^^'^  Manchester  experiments,  open  septic 
anks  have  been  tried  m  many  places,  and,  provided  that  cC 
s  taken  to  properly  submerge  inlets  ind  outlets,  and  to  have 

the  tanks  constructed  with  efficient  scum  boards  the  sohds 
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in  the  sewage  are  liquefied  as  thoroughly  as  in  a  closed  tank. 
At  Chesterfield,  for  instance,  open  septic  tanks  have  now  been 
in  use  for  two  years;  a  crude  sewage,  the  Albuminoid  Am- 
monia in  which  varies  from  1-2  to  1-8,  is  thoroughly  liquefied 
and  the  Albuminoid  Ammonia  reduced  to  from  0*5  to  1-0 — a 
general  purification  of  nearly  50%. 

Similar  results  have  been  obtained  at  Kimberley,  on  the 
borders  of  Derbyshire. 

I  have  mentioned  these  two  places,  because  in  each  there 
is  a  difficult  sewage  to  treat.  'J^he  Chesterfield  sewage  contain- 
ing tan  liquor  and  brewery  waste,  and  the  quantity  of  water 
used  per  head  per  day  being  very  small  for  a  town  of  its  size  ; 
while  at  Kimberley,  the  proportion  of  brewery  waste  is  very 
high  indeed.  Where  the  tanks  have  to  be  constructed  in  close 
proximity  to  houses,  there  may  be  special  reasons  for  having 
them  closed. 

A  septic  tank  is  generally  constructed  to  hold  about  one 
day's  diy-weather  flow,  and  the  bottom  of  the  tank  should  be 
made  to  slope  to  two  conical  depressions,  one  near  the  inlet 
and  the  other  near  the  outlet,  so  as  to  permit  of  any  undue 
accumulation  of  sludge  being  removed. 

Personally,  I  am  in  favour  of  liquefaction  being  started  in 
a  septic  tank,  the  process  being  finished  by  means  of  an 
anaerobic  bacteria  bed,  which  is  always  kept  full  of  sewage, 
as  described  below,  and  figured  in  the  model  scheme  shown  in 
Fig.  III.,  also  on  the  large  sheet  in  the  Appendix. 

Liquefaction  by  means  of  Anaerobic  Bacteria  Beds 

or  Cultivation  Tanks. 

In  addition  to  sewage  being  capable  of  being  liquefied  in 
closed  and  open  septic  tanks,  it  may  be  Hquefied  in  the  manner 
originally  advocated  by  Scott  Moncrieff,  namely,  by  upward 
filtration  through  tanks  filled  with,  coke  breeze,  clinker,  or 
other  hard  material.  In  the  old  days  before  the  science  of 
bacteriology  existed,  upward  filtration  was  a  system  of  sewage 
purification  which  had  its  advocate.  Unfortunately,  however, 
they  endeavoured  to  oxidise  the  sewage  by  upward  filtration, 
and,  needless  to  say,  in  this  they  signally  failed.  As  a  lique- 
fying arrangement,  however,  an  anaerobic  bed  acts  well  and 
has  its  place  in  the  scheme  of  biological  purification. 

The  original  form  of  this  bed,  is  one  in  which  upward  fil- 
tration takes  place,  but  a  simpler  arrangement  consists  m 
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lateral  filtration  through  a  tank  filled  with  hard  material  of 
1-inch  to  3-inches  in  size.  If  the  sub-soil  is  clay,  to  construct 
a  tank  on  this  principle,  it  is  sufficient  [merely  to  dig  a  hole 
in  the  ground  and  allow  the  sewage  which  has  passed 
through  a  detritus  tank  and  some  form  of  septic  tank, 
to  percolate  laterally  through  the  bed.  By  placing  about 
six  to  nine  inches  of  coarse  clinker  above  the  water- 
level  of  the  bed,  and  covering  with  a  little  soil,  good 
crops  of  rye  grass  may  be  grown.  Beds  constructed  on 
this,  principle  have  been  tried  on  a  large  scale  by  Dr.  Richards, 
at  Chesterfield,  with  the  result  that  the  Albuminoid  Ammonia 
was  reduced  on  the  average  from  -72  to  -38  parts  per  100,000, 
and  on  the  Burton  farm,  the  Albuminoid  Ammonia  from  about 
•5  to  -25  per  100,000. 

The  following  table  shews  the  results  obtained  by  this 
method,  at  Chesterfield: — 

Experiments  on  Lateral  Filtration  through  Anaerobic 
Bacteria  Bed  at  Chesterfield. 


Albuminoid  Ammonia,  Parts  per  100,000. 


Totals 
Average 


■Peptic  Tank  Effluent. 

Effluent  from  Lateral 
Bacteria  Bed. 

•52 

•26 

•60 

•36 

•60 

•36 

1^00 

•48 

•52 

•36 

•20 

•18 

■52 

•32 

•64 

•44 

•44 

•32 

•68 

•48 

•60 

•28 

•60 

•42 

•80 

•28 

1-63 

•80 

1^20 

•48 

1.00 

•28 

ll^55 
•72 

610 
•38 
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Kenwood  and  Butler  speaking  on  tlie  relative  merits  of 
septic  tanks  and  anaerobic  bacteria  beds,  write :  "  It  appears 
to  us  that  upward  filtration  offers  a  better  means  of  effecting 
the  separation  and  solution  of  the  suspended  matters  of 
sewage,  and  at  the  same  time  of  reducing  the  pollution  of 
the  effluent,  than  does  any  system  which  aims  at  their  removal 
in  a  hollow  chamber,  such  as  the  septic  tank.  The  particles 
of  the  filtering  medium  seem  to  form  a  large  area  from  which 
organisms  can  more  effectively  work." 

With  this  view  I  am  in  cordial  agreement,  but,  if  the 
sewage  is  first  partially  liquefied  in  a  septic  tank,  so  con- 
structed that  any  suspended  organic  matter  which  fails  to 
liquefy,  and  accumulates,  can  be  removed  by  a  pump,  or  otJier 
means,  and  the  partially  liquefied  effluent  from  the  tank  is 
further  treated  by  lateral  filtration  through  an  anaerobic 
bacteria  bed,  the  process  of  liquefaction  will,  in  my  opinion, 
be  carried  out  under  the  best  and  most  lasting  conditions. 

Conclusions  with  regard  to  the  Liquefaction 
Stage  of  Purification. 

The  conclusions  I  wish  to  emphasise  with  regard  to  the 
liquefaction  of  sewage  by  the  agency  of  bacteria,  are:  — 

1.  That  eiScient  detritus  tanks  and  screenmg 
chambers  should  be  constructed  to  remove  such 
mineral  suspended  matter  as  cannot  be  liquefied  by 
the  agency  of  bacteria;  and  such  organic  matter  as 
can  only  be  tardily  liquefied. 

2.  That  some  form  of  septic  tank  is  necessary  in 
order  to  prevent  the  filters  or  contact  beds  becoming 
clogged,  except  where  there  is  a  fall'of  20  feet  or  so. 

3.  That  open  septic  tanks  are  as  effective  as  closed 
ones. 

4.  That  an  anaerobic  bacteria  bed  (upward  or 
lateral  flow  filter),  filled  with  coarse  hard  cUnker 
may,  with  advantage,  be  made  to  take  the  place  of 
part  of  the  septic  tank. 

5.  That  the  septic  tank  should  hold  one  day's  dry 
weather  flow,  except  when  an  anaerobic  bed  is  also 
employed,  in  which  case  half-a-day's  dry  weather  flow 
will  suffice. 


SECTION  III. 


The  oxidation  of  Sewage,  by  Filters  and 
Contact  Beds. 

After  the  solid  matter  in  suspension  in  sewage  has  been 
removed  by  precipitation,  or  has  been  liquefied  through  the 
agency  of  bacteria  in  septic  tanks  or  bacteria  beds,  we  still 
have  the  organic  matter  in  solution  to  deal  with. 

Thanks  to  the  investigations  of  Schloesing  and  Muntz, 
in  France,  and  in  this  country  to  those  of  AVarington  and 
Percy  Frankland,  we  now  know  that  the  nitrogenous  organic 
matter  in  solution  in  the  sewage  can  be  mineralised  by  the 
agency  of  more  than  one  micro-organism  into  the  form  of 
nitrates,  similar  to  saltpetre  or  nitre.  As  illustrating  this 
process,  I  may  quote  the  following  passage  from  a  paper  read 
in  1896,  at  the  Glasgow  Conference  of  the  Royal  Institute 
of  Public  Health. 

*"The  changes  which  take  place  in  the  oxidation  of  nitro- 
genous organic  matter  into  nitrites  and  nitrates,  is  analagous 
to  the  fermentation  of  alcohol  into  vinegar ;  and  the  conditions 
which  regulate  the  two  fermentations  are  identical." 

"  The  vinegar  brewer  allows  a  solution  of  alcohol  to  di-ip 
slowly  over  birch  twigs,  in  a  current  of  air,  at  a  temperature 
of  77 o  F.,  for  a  fortnight.  During  this  time,  an  organism, 
known  as  the  "  Mycoderma  Aceti,"  which  is  seeded  on  the 
twigs,  flourishes,  and  in  its  growth,  takes  up  Oxygen  from 
the  air  and  unites  it  with  the  Hydrogen  of  the  alcohol,  to 
form  water  and  acetic  acid." 


"  Eccent  Advances  in  Sewage  Purification,"  by  S.  Barwise,  M.D 
.  Journal  of  State  Mpdicine,"  p.  499. 
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The  change  which  takes  place  may  be  represented  as 
loUows:  — 

Alcohol       Oxygen  Water  Vinegar 

QHcO    +    O,       =       H,0    +  C,  H,  0, 

By  substituting  an  ammoniacal  fluid,  such  as  sewage,  tor 
his  solution  of  alcohol,  the  vinegar  brewer  could  use  his  appa- 
atus  for  the  production  of  saltpetre. 

Indeed,  as  the  Franklands  have  pointed  out,*"  the  process 
of  nitrification  has  been  carried  on  for  ages,  as  a  regular  in- 
dustry, m  India,  and  even  in  some  European  countries; 
especially  in  France,  during  the  Great  Blockade.  For  a  num- 
ber of  years  past,  however,  the  principal  source  of  Nitric 
Acid  and  its  derivatives  has  been  the  enormous  deposits  of 
Nitrate  of  Soda  occurring  in  South  America,  which  deposits 
themselves  are,  doubtless,  the  product  of  a  vast  nitrification 
process  in  a  former  period  of  the  earth's  history." 

As  long  ago  as  1882,  Warington,  in  a  paper  read  before 
the  Society  of  Arts,  pointed  out,  "  that  it  would  be  possible 
to  construct  a  filter  bed  having  a  greater  oxidising  power  than 
would  be  possessed  by  any  ordinary  soil  and  subsoil." 

About  fifteen  years  ago,  a  company  carried  the  suggestion 
into  operation,  and  constructed  many  artificial  filters,  which 
produced  very  fair  efiiuents. 

The  researches  of  the  bacteriologist  proved  that  the  oxi- 
dation of  sew^age  is  not  a  chemical  process,  but  a  biological 
one,  and  that,  therefore,  there  is  no  particular  virtue  in  the 
material  of  which  the  filter  is  constructed,  so  long  as  it  is 
hard  enough  to  Avithstand  w^eathering  action,  and  the  particles 
are  so  large  that  capillary  attraction  does  not  prevent  the  free 
passage  of  the  air  into  the  interstices  of  the  filter. 

t Nearly  G0%  of  the  Nitrates  formed  consists  of  Oxygen; 
three  parts  of  Oxygen  being  required  for  the  oxidation  of  each 
part  of  Nitrogen.  Just  as  the  Nitrogenous  organic  matter  is 
oxidized  into  Nitrates,  so  the  Carbonaceous  matter  is  oxidized 
into  Carbonic  and  Organic  Acids. 

From  this  it  will  be  seen  that  the  free  passage  of  air  into 

•*  "  The  Nitrifying  Process  and  its  Specific  Ferment,"  by  Percy  and  G.  C. 
Frankland  ;  "  Transactions  of  the  Eoyal  Society,  1890." 

+  The  formula  for  Nitrate  of  Lime  is  Ca(NO:,)„  it  is  probable  in  this  form 
that  the  oxydized  Nitrogen  leaves  the  filter. 
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the  interstices  of  the  filter,  is  a  necessary  condition  for  its 
effective  action,  just  as  a  current  of  air  is  necessary  for  the 
fermentation  of  alcohol  in  the  manufacture  of  vinegar. 

The  whole  problem  consists  of  how  to  admit  an  excess  of 
air  into  the  interstices  of  the  filter  while  the  sewage  is  passing 
in  at  a  rate  of  not  exceeding  250  gallons  per  square  yard  per 
day  when  the  filter  is  4  feet  deep  ;  400  gallons  when  it  is  8 
feet  deep  ;  500  when  it  is  12  feet|deep  ;  and  so  on. 

The  difficulty  is,  that  if  the  filter  is  constructed  of  particles 
of  such  a  size  (-^-inch  to  f-inch)  that  the  free  entrance 
of  the  air  is  not  prevented  by  capillary  attraction,  the  sewage 
will  pass  through  at  so  great  a  rate  that  no  purification  will  be 
effected.  The  problem  is  to  devise  some  special  contrivance 
to  regulate  the  quantity  of  sewage  to  the  quantity  of  air 
which  is  supplied  to  the  filter.  It  is  to  solve  this  problem 
that  the  whole  of  the  ingenuity  of  chemists,  bacteriologists, 
and  engineers  has  during  the  last  five  years  been  directed. 

The  first  method  was  to  cover  the  filter  with  a  layer  of 
clean  sand,  about  six  inches  in  depth;  this  had  the  effect  of 
uniformly  distributing  the  sewage  over  the  surface  of  the 
filter,  and  limiting  the  rate  at  which  percolation  into  the  filter 
took  place,  but,  by  capillary  action  between  the  particles  of 
sand,  the  surface  of  the  filter  was  sealed,  and  the  air  below 
the  sand  was  simply  churned  round,  and  was  not  renewed 
as  its  oxygen  was  exhausted. 

The  next  step  was  to  construct  the  filter  with  a  number 
of  short  earthenware  pipes  passing  through  the  sand  into  the 
body  of  the  filter,  and  projecting  some  six  inches  above  its 
surface.  As  the  sewage  passed  down  through  the  filter,  it 
drew  the  air  after  it.  This  arrangement  was  improved  by 
applying  the  sewage  intermittently  by  means  of  an  automatic 
flushing  tank  and  sj^jhon,  whereby  about  every  quarter-of- 
an-hour  a  volume  of  sewage  is  discharged  over  the  surface  of 
the  filter,  and  is  absorbed  in  about  five  minutes.  As  the 
sewage  percolates  down  through  the  body  of  the  filter,  air  is 
drawn  into  the  interstices,  so  that  it  becomes  filled  with  alter- 
nate layers  of  air  and  sewage. 

All  filters  covered  with  sand,  however,  require  a  great  deal 
of  attention,  and  unless  they  have  it,  eventually  their  surface 
becomes  clogged,  and  they  cease  to  carry  on  the  nitrifying 
action  if  the  filter  is  not  allowed  to  rest  and  the  sand  is 
cleansed. 
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Following  on  this  arrangement  came  the  filters  of  Colonel 
Warmg  and  Mr.  Lowcock,  of  Birmingham.  Both  these 
engineers  attempted  to  artificially  aerate  bacterial  filters  by 
means  of  blowers.  They  diff  ered  however  in  this,  tnat  Colonel 
Waring  blew  his  air  upwards,  through  the  filter,  while  Mr. 
Lowcock  introduced  his  air  at  the  middle  of  the  filter  and 
blew  it  out  with  the  effluent  at  the  bottom.  Both  these  ar- 
rangements, however,  are  expensive,  and  necessitate  some 
mechanical  force  for  working  the  blower. 

While  these  methods  were  being  tried,  the  problem  was  • 
attacked  in  an  entirely  different  manner,  by  Mr.  Dibden,  in 
his  "  contact  beds,"  and  Colonel  Ducat,  who  is  the  author  of 
the  modern  biological  filter. 

With  CONTACT  BEDS,  the  outlet  of  the  filter  is  closed, 
and  the  sewage  is  gradually  poured  over  its  surface  by  means  of 
rough  distributing  channels.  The  sewage  passes  down  through 
the  filter,  which  it  gradually  fills,  thereby  displacing  the  air 
in  its  interstices.  As  soon  as  the  filter  is  full,  it  is  allowed 
to  rest  for  two  hours  with  the  sewage  "  in  contact "  with  the 
filtering  medium — hence  the  term  "  contact  beds." 

The  usual  method  of  working  contact  beds  is  as  follows :  — 

1  hour  filling. 

2  „    standing  full. 
1     „  emptying. 

4  resting  empty. 

8  hours  X  3  fillings  in  24  hours. 

When,  however,  the  purification  effected  is  insufficient, 
the  beds  are  only  filled  twice  a  day,  and  are  allowed  to  have  a 
longer  period  of  rest. 

It  will  be  seen  that  the  volume  of  sewage  treated  is  the 
same  as  the  volume  of  air  it  displaces. 

I  wish  to  emphasize  this  point,  as  I  shall  be  able  to  prove 
that  the  volume  of  air  drawn  into  intermittent  filters  which, 
are  not  covered  with  sand,  may  be  more  than  live  times  as 
great  as  the  volume  of  sewage  treated. 

THE   MODERN    PERCOLATING  FILTER. 

The  next  advance  was  to  distribute  the  sewage  over  the 
surface  of  filters  intermittently,  by  means  of  perforated  pipes, 
etc   which  will  only  permit  the  right  amount  of  sewage  to  be 
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supplied  to  each  square  yard  of  the  filter,  and  so  do  away 
with  the  layer  of  sand  upon  its  surface,  which  prevented  the 
access  of  air  to  the  body  of  the  filter. 

The  first  method  of  aerating  filters  was  to  apply  the  sewage 
for  8  hours  and  allow  the  filter  to  remain  empty  aerating  for 
16  hours. 

The  alternate  periods  of  work  and  rest  were  then  shortened 
by  the  introduction  of  the  Automatic  Flushing  Tank,  the 
sewage  being  applied  intermittently  every  20  minutes.  _  The 
cycle  of  work  and  rest  was  then  shortened  to  a  few  minutes 
by  the  introduction  of  tippers,  each  shortening  of  the  period 
effecting  an  improvement. 

Then  came  the  Chesterfield  experiments,  in  which  the 
sewage  was  applied  for  as  short  a  period  as  10  seconds,  and 
finally  the  so-called  "  continuous  "  lilters  of  Colonel  Ducat, 
Mr.  Stoddart,  and  others,  in  which  the  sewage  falls  by  single 
drops  over  the  surface  of  the  filters.  In  these  the  different 
parts  of  the  filter  receive  a  spot  about  every  five  seconds,  the 
application,  although  continuous  throughout  the  twenty-four 
hours,  is  essentially  intermittent,  as  air  is  drawn  in  at  the 
same  time  as  the  sewage.  It  is  essential  that  these  dripping 
distributors  should  have  their  bearings  fixed  independently  of 
the  filter,  otherwise  they  will  sag  as  the  filter  consolidates, 
and.  parts  of  the  filter  will  be  overdosed. 

While  an  immense  number  and  a  great  variety  of  improve- 
ments have  been  made  in  the  method  of  filtering  sewage, 
contact  beds  have  also  received  their  share  of  attention,  so 
that  there  are  several  automatic  arrangements  for  working  the 
cycle  of  a  contact  bed  without  any  skilled  labour.  The  various 
arrangements  and  the  merits  of  each  will  be  discussed  in  the 
following  section. 


SECTION  IV. 


Contact  Beds;^and  Percolating  Filters. 

The  following  table  shows  the  chief  forms  of  contact  beds 
and  artificial  filters,  which  may  be  taken  as  types  of  the  rest :  

A.  CONTACT  BEDS. 

1.  Without  automatic  apphances,  the  beds  sunply 

being  worked  by  hand. 

2.  Actuated  by  ordinary  syjohons. 

3.  Actuated  by  Adams'  Automatic  Controlled  Sy- 

phon and  Automatic  Feed. 

4.  Actuated  by  Cameron's  Automatic  Alternating 

Gear. 

5.  Actuated  by  Mather  and  Platts'  Automatic  i^e- 

taining  Valve. 

B.  PERCOLATING  FILTERS. 

1.  Filters  with  different  methods  of  applying  the 
Sewage  intermittently. 

i.  Application  of  the  Sewage  being  regulated 

by  hand. 

ii.  Sewage  being  applied  intennittently  by 

means  of  Automatic  Flushing  Tanks: 

iii.  Sewage  being  applied  intermittently  by 

Automatic  Tipplers. 

iv.  Sewage  being    applied    intermittently  by 

Mather  and  Platts'  intermittent  Distri- 
butor. 

V.  Filters  with  intermittent  feeds,  regulated  by 
clockwork,  or  other  machinery. 

(26) 
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vi.  Sewage   being   applied  intermittently  by 

means  of  Shone's  Ejectors. 

vii.  By  automatic  revolving  distributors,  worked 

on  the  principle  of  "  Hero's  Fountain." 

viii.  So-called  "  continuous "  filters,  in  which 
the  sewage  is  applied  by  intermittent 
drops. 

2.  Filters  with  different  forms  of  distributor.         •  - 

i.  Filters  with  Sewage  distributed  by  top 

layer  of  sand. 

ii.  Distributors  consisting  of  ordinary  wooden 

troughs,  laid  herring-bone  fashion. 

iii.  Distributor  of  ^-channel  stoneware  pipes. 

iv.  Distributors  of  iron  girders  with  V-shaped 

notches. 

V.  Distributors  of  fixed  perforated  pipes. 

VI.  Distributors  of  oscillating  perforated  pipes. 

vii.  Distributors  of  revolving  perforated  pipes. 

viii.  Distributors,  perforated  iron  trays,  such  as 

Stoddart's  Distributor. 

The  one  drawback  to  the  use  of  intermittent  filters  as 
opposed  to  contact  beds,  is  the  difficulty  in  applying  the  Sew- 
age uniformly  over  the  surface  of  large  areas  of  filter ;  hence 
the  variety  of  distributors  which  are  being  brought  out  to 
overcome  this  difficulty. 

It  will  be  seen  that  an  almost  endless  variety  of  arrange- 
ments can  be  made  by  various  combinations  of  aiiferent  types 
of  filter  and  dift'erent  distributors.  Some  Authorities  prefer 
to  have  a  contact  bed,  and  intermittent  filters  filtering  the  efflu- 
ent from  the  contact  bed  through  the  intermittent  filter.  Any 
of  the  distributors  may  be  used  in  combination  with  any  par- 
ticular method  of  applying  the  Sewage  to  a  filter.  There  is 
still  a  great  field  for  ingenuity  in  improving  the  methods  of 
distributing  sewage,  as  some  of  the  arrangements  which  have 
been  brought  out  are  unnecessarily  expensive,  and  in  practice 
by  no  means  as  automatic  as  their  authors  claim. 

Each  arrangement  has  special  advantages  of  its  own,  which 
must  be  understood  in  order  that  the  full  benefit  of  local  cir- 
cumstances can  be  obtained. 
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In  this  section  I  shall  endeavour  to  briefly  explain  the 
special  circumstances  which  may  be  regarded  as  mdications 
lor  the  adoption  of  any  of  these  processes,  and  shall  try  to  point 
out  the  advantages  and  drawbacks  of  each  method. 

Size  of  particles  of  medium  for  Filters. 

Most  important  of  all  is  the  size  of  the  material.  After 
many  experiments,  I  have  come  to  the  conclusion  that  it  is 
most  importani  that  the  material  should  be  quite  free  from 
dust,  lor  filters  intended  to  be  used  for  Sewage  which  has 
been  properly  Hquefied  in  septic  tanks  and  is  distributed  by 
perforated  pipes  or  other  proper  distributor,  the  best  sizes 
are,  for  the  top  layer  of  3  "  to  be  constructed  of  material  which 
will  pass  through  a  ^"  mesh  and  rest  on  \"  mesh;  the  rest 
of  the  filter  being  constructed  of  material  which  will  pass 
through  a  |"  mesh  and  rest  on  a  \"  mesh;  the  perforated 
pipes  which  collect  the  effluent  being  suiTounded  with  material 
trom  1"  to  2"  in  size. 

If  -the  tilter  is  intended  for  only  sedimented  sewage— an  ar- 
rangement I  do  not  approve  of — doubtless  the  material  of  the 
filter  would  have  to  be  larger. 

Size  of  material  for  Contact  Beds  and 
Cultivation  Tanks. 

With  regard  to  contact  beds,  speaking  generally,  the  ma- 
terial must  be  much  coarser.  For  first  contact  beds  to  deal 
with  sedimented  sewage,  the  beds  are  usually  made  of  material 
from  3"  to  5"  in  size;  the  second  contact  bed  being  con- 
structed of  material  from  to  li"  in  diameter,  When,  as 
should  in  my  opinion  always  be  the  case,  a  septic  tank  is 
provided  as  well  as  the  first  contact  bed,  the  first  contact 
bed  should  be  of  material  from  1"  to  V  in  size,  and  the 
second  contact  bed  of  material  between  |   and  ^  . 

Material  for  Filters. 

Before  cousiderinff  the  relative  merits  of  contact  and  other 
filter,  it  may  be  useful  to  record  that  as  far  as  material  is 
c^oncemod  the  same  substances  which  act  efficiently  as  bac- 
tPr^ni  mters  speaking  generally,  serve  also  for  contact  beds. 
S  a  rule  hS^^        material  for  filters  should  have  a 
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cleaner  fracture  than  that  for  contact  beds.  For  instance, 
the  bQst  material  which  has  yet  been  tried  for  intermittent 
filters  is  hard  coal.  This  probably  has  no  advantage  as 
material  for  a  contact  bed.  The  reason  for  the  merits  of  coal 
as  a  filtering  medium  is  that  it  has  no  little  cul-dfi-sacs  in 
which  stagnant  sewage  or  air  collects.  After  coal,  the  materials 
which  give  the  best  results,  in  my  experience,  are  :  Destructor 
breeze,  hard  chnker,  granite  chippings,  saggers  from  potteries, 
hard  coke,  cinders  from  ironworks  after  the  sulphur  has  been 
oxidized,  burnt  ballast,  and,  in  fact,  any  clean  hard,  material. 

The  same  material  Avill  also  do  for  contact  beds ;  but?  the 
cleaner  m'aterial,  such  as  coal  and  granite,  will  not  have  any 
advantage  over  such  material  as  clinkers,  Obviously,  IccaI 
conditions  will  govern  the  material  which  is  used  for  the  con- 
struction  of  biological  filters. 

If  the  district  is  provided  with  a  refuse  destructor,  and 
this  can  with  economy  from  the  point  of  view  of  scavenging 
be  placed  upon  the  site  of  the  Sewage  disposal  works,  the 
district  will  automatically  obtain  filtering  material  in  the 
clinkers  from  the  destructor. 

Relative  merits  of  Contact  Beds  and 
Artificial  Filters. 

Below  I  have  endeavoured  to  give  succinctly,  in  tabular 
form,  the  relative  advantages  and  disadvantages  of  these  two 
systems  of  carrying  out  the  oxidizing  stage  of  Sewage  puri- 
fication :  — 


CONTACT  BEOS. 

ADVANTAGES  OP 

1.  There  is  no  great  neces- 
sity for  carefully  distributing 
the  Sewage. 

2.  The  filter  material  need 
not  be  so  carefully  graded,  1" 
to  2"  diameter  giving  aver- 
age results. 


CONTINUOUS  FILTERS. 

CONTACT  BEDS. 

The  Sewage  must  be  distri- 
buted by  stationary  or  revolv- 
ing perforated  pipes,  or  other 
means. 

To  obtain  the  best  results, 
material  must  be  free  from 
dust,  and  be  from  \"  to  f" 
diameter. 
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ADVANTAGES   OF   PERCOLATING  FILTERS. 


1.  Contact  beds  must  be 
constructed  with  water-tight 
walls,  which  must  necessarily 
be  expensive. 

2.  Double  contact  beds  are 
required  to  approach  the  same 
resnlts  as  one  percolating 
filter. 

8.  The  air  supplied  to  a 
contact  bed  is  only  equal  to 
the  volume  of  Sewage  treated, 
therefore,  oxidation  is  limited. 


Percolating  filters  cost  less, 
as  retaining  walls  of  any  kind 
are  not  necessary,  in  fact,  are 
harmjul. 

Percolating  filters  give  best 
results. 


The  air  supplied  to  inter- 
mittent percolating  lilters  may 
be  more  than  live  times  the^ 
volume  of  the  Sewage  treated, 
therefore  more  highly  oxidised 
effluents  are  attainable. 

The  filter  does  not  deterio- 
rate, the  only  plugging  which 
takes  place  is  on  its  surface. 

Continuous  filters  may  pu- 
rify over  500  gallons  per  yard 
when  there  is  ample  fall. 


'■  4.  The  Sewage,  owing  to 
being  stagnant  in  the' Contact 
bed,  has  a  greater  tendency  to 
plug  it  up. 

5.  Double  contact  beds  re- 
quire 1' yard  for  every  112 
gallons. 

It  will  be  seen  that  on  the  whole  the  advantage  rests  with 
percolating  filters,  which  not  only  give  better  effluents,  do 
not  become  so  readily  plugged,  but,  owing  to  there  being  no 
necessity  for  expensive  brick  retaining  Myalls,  are  less  costly. 
There  are,  however,  circumstances  in  which  contact  beds  may 
be  preferred ;  this  may  be  the  case  where  the  subsoil  is  so  stiff 
a  clay  that  the  beds  may  be  made  water-tight  without  any 
retaining  walls,  and  where  there  is  very  little  fall. 

A  brief  description  of  the  main  points  about  the  different 
ways  of  working  contact  beds  is  therefore  desirable. 

Contact  Beds. 

The  maximum  efficient  depth  for  contact  beds  is  four  feet, 
and  in  all  calculations  it  will  be  assumed  that  the  beds  are 
this  depth.  Where  the  beds  are  not  worked  automatically, 
it  is  impossible  to  rely  upon  more  than  two  fillings  in  the 
course  of  the  twenty-four  hours. 
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The  nonnal  working  capacity  of  a  contact  bed,  supphed 
with  Sewage  which  has  been  previously  clarified  in  a  septic 
tank  or  bacteria  bed,  may  be  estimated  at  one-third  of  the  total 
capacity,  so  that  the  volume  of  Sewage  which  can  be  passed 
through,  per  square  yard,  at  each  fiUing,  is  one-third  of  the 
total  capacity  of  a  superficial  yard  of  the  contact  bed  which 
we  have  assumed  is  four  feet  deep.  This  is  12  cubic  feet,  or 
75  gaUons  at  each  fiihng,  or  150  gallons  per  square  yard  per 
day. 

If,  however,  automatic  apparatus  is  adopted,  three  fillipgs 
a  day  may  be  rehed  upon,  which  will  enable  225  gallons  per 
square  yard  to  pass  through  the  contact  bed. 

When,  however,  "contact  beds  alone"  are  rehed  upon 
on  account  of  silting  up  of  the  first  or  coarse  bed,  only  one- 
fourth  'of  its  original  cubic  capacity  is  eventually  available 
^  for  alternately  filling  and  emptying  with  sewage  and  air.  This 
-:;^ives  9  6ubic  feet  per  superficial  yard  of  fi^lter,  or  56  gallons  at 
each  filling  in  the  twenty-four  hours;  aild  as  the  Leeds  ex- 
periments have'  shewn,  only  two  fillings  a  day,  upder  these 
circumstances,  are  effective. .  .  > 

The  experiments  at  Manchester,  Leeds,  London,  Sutton. 
Chesterfield,  Kimberley,  and  other  places,  have  proved  that 
to  produce  an  efiluent  in  which  the  Albuminoid  Ammonia 
is  less  than  .1  part  per  100,000,  and  in  which  the  Oxygen 
absorbed  from  Permanganate  of  Potash,  in  four  hours,  at 
80°  P.,  is  less  than  1.0  part  per  100,000,  or  in  which  the 
Incubator  Test  gives  uniformly  good  results,  it  is  necessary 
that  the  Sewage  should  be  passed  through  contact  beds  twice, 
that  is  to  say,  that,  "the  effluent  from  the  first  contact  bed 
should  be  discharged  upon  the  surface  of  a  second  contact  bed, 
and  it  should  be  submitted  to  the  process  of  oxidation  twice 
over,  the  second  contact  bed  being  constructed  of  material 
of  smaller  size  than  that  used  for  the  first  contact  bed ;  under 
these  circumstances,  some  automatic  arrangement  is  almost 
indispensable. 

The  advantages  ,  which  may  be  claimed  for  automatic 
apparatus  for  working  contact  beds,  . are: 

1.    That  they  permit  of  the  beds  being  used  for 
three  fillings  a  day  instead  of  two. 

!  :2.    That;  their  satisfactory  working  does  not  de- 
pend upon  the  man  in  charge  of  the  works. 
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The  automatic  arrangements  for  working  contact  beds 
which  are  most  generally  aciopted,  are:  Ordinary  Syphons 
Adams  Automatic  Supply  Syphon  and  Discharge  Valve- 
Cameron's  Automatic  Alternating  Gear,  and  Mather  &  Piatt's 
Automatic  Retaining  Valve  and  Alternating  Gear. 

The  simplest  plan  for  the  automatic  working  of  bacteria 
beds,  is  to  insert  at  the  outlet  of  the  contact  bed,  a  syphon, 
which  comes  into  action  as  soon  as  the  bed  is  full.  Unfor- 
tunately, for  the  more  gener^il  adoption  of  this  arrangement, 
it  has  been  assumed  that  the  nitrifying  organisms  require  the 
sewagd  to  remain  for  at  least  two  hours  in  contact  with  the 
filtering  medium,  upon  the  surface  of  which  the  organisms 
grow.  There  is,  however,  no  sufficient  evidence  to  warrant 
this  assumption. 

In  the  first  place,  it  should  be  borne  in  mind  that  when  the  contact  bed  is  full  there 
is  no  longer  any  air  in  the  interstices  of  the  filter,  the  oxygen  of  which  the  nitrifying 
organisms  can  seize  hold  of  to  carry  on  their  vital  process.  j 

It  is  possible,  however,  that  prolonging  the  period  of  contact  is  useful  in  permitting 
tlie  cor.tents  of  the  contact  bed  to  become  intimately  mixed,  thereby  making  the  effluent 
more  uniform.  The  analogous  process  of  the  working  of  percolating  filters  shows  that 
nitrification  takes  place  almost  immediately.  An  actively  nitrifying  continuous  filter, 
the  passage  of  the  sewage  through  which  takes  place  in  less  than  half-an-hour,  produces 
a  grain  of  nitrates  per  gallon  in  this  time.  It  appears,  also,  from  experiments 
quoted  by  Professor  Frankland,  that  while  the  contact  bed  is  resting  empty  highly 
oxygenated  compounds  are  formed  upon  the  surface  of  the  particles  of  the  filter,  which 
yield  their  oxygen  to  the  sewage  the  moment  it  comes  in  contact  with  the  particles  of 
the  contact  bed.  The  following  figures  were  quoted  by  Professor  Frankland  at  the 
Aberdeen  Congress  of  the  Hoyal  Institute  of  Public  Health.  It  will  be  seen  from  them 
that  as  much  purification  is  effected  by  a  five  minutes'  contact  as  by  half-an-hour's 
contact. 

Potassium  Permanganate 
required  for  oxidation 
of  Sewage. 
Parts  per  million. 

Raw  Sewage    . .          . .          . .  •  •  555 

EfHuent,  after  5  minutes'  contact  ..  93*5 

Effiuent,  after  J-hour's  contact..  ..  93*5 

Effluent,  after  12  hours'  contact  ..  48'6 

The  same  conclusion  is  borne  out  by  the  following  experiments  I  have  made  with 
small  experimental  filters— the  Burton  sewage,  previously  clarified  by  lime,  being  used 
for  the  experiment.  Effluents  from  contact  bed  filters  taken  at  different  periods 
of  contact  have  yielded  the  following  results  :— 

Nitrogen  as  nitrates.    Parts  per  100,000. 

Ist  2nd  3rd  4th 

Experiment.  Experiment.  Experiment.  Experiment. 

With  no  contact    ..  2  5       ..       '2  5       ..       2  2       ..  1-75 


After  10  minutes  contact 
..    20  „ 
30  .. 
„    40  .. 
„  50 

„    60  „ 
,,    1  hour  10  minuted 


2-3  ..  2-3  ..  1-5  ..  10 

20  ..  20  ..  1  0  ..  -75 

1-5  ..  1-3  ..  -5  ..  -3 

10  ..  10  ..  -3  ..  nil 

•8  ..         75  ..  trace  ..  nil 

•75  ..         75  ..  nil  ..  nil 

•6  ..        '5  ..  nil  ..  nil 


1 
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Experiments  in  Nitrification.  33 

1    i.1        T  fiiink  it  is  clear  that  what  happens  is 
From  the  above  experiments  and  others  I  ^  ^^^^^  iMir^g  nitrates, 

that  during  the  period  of  rest  highly  °^y^^'^^  bed  washes  these  nitrates  down  to  the 
and  the  first  sewage  which  IS  applied  to  the  contact  ^^^^^  something  is  done 

bottom  of  the  bed,  and  by  "f^^^^^^J^^.^U^^^  Thiols 
to  equalise  the  amount  of  nitrate  '^^^^he  n  arious  pori^  ^  laboratory  filter,  ^yorked 

further  proved  by  the  fact  that  distm  ^.^  ^.^^^^^^ 

on  the  contact  principle,  more  than  a  grain  per  „ 

appeared  in  contact  bed  effluent.  nitrogen  in  the  form 

Again,  when  filters  have  been  bo  overworked  that  the  amount  o  g 

''''^riZ::^:^:^^^^^^.  t^s  pomt.  w^ch  have  W  obtained  v.ith  the 
Burton  Sewage  on  experimental  filters  .— 

EXPERIMENTS  SHOWING  EFFECT  OF  RESTING  FILTERS. 
Th=.  figures  give  the  Nitrogen  as  Nitrates  in  the  Effluents  expressed  as  Parts  per 

100,000.  EXPERIMENT  B. 

EXPERIMENT  A. 


■  With  Laboratory  ^ll'tl^'f  ^i^SO^^F  ^ 

Coal  Filter.  at  67'' P.  at  80  J5. 

April  6          ..             -5  May  29  ..          1;75          ..  1;5 

„     7          ..          Trace  „     30  ..          1-5           ••  13 

Filter  resting '2  days  "      ^}  r            "  T.q 

Anvil  in                       -2  June    1  ..           "o           ••  ^ . 

Apm  iu          ..          ^^^^^  Filter  resting  4  days 

^2  Nil  June   6  ..  2-0  ..  3-0 

Filter  resting  5  days  ,,7  1-5  ••  2-5 

April  18  ..  3-5  „     8  ..  -9  ■•.  ^.0 

That  the  nitrifying  bacteria  and  the  other  oxidizing  organisms  are  most  active  while 
the  filter  is  in  its  so-called  "resting"  stage  is  also  supported  by  the  observations  of 
Mr  \V  H  Harrison,  B.  Sc.,  recorded  in  the  Leeds  Report,  that  the  temperature  of  the 
contact  beds  was  12  degrees  higher  before  filling  than  after  the  sewage  had  been  left  m 
contact  for  one  hour.  The  average  temperature  after  the  bed  had  been  left  resting  was 
(;4-5,  while  the  temperature  after  the  sewage  had  gone  through  the  contact  process 
was  G3  3.  These  observations  show  that  an  active  process  of  oxidation  was  taking  place 
during  the  period  the  bed  was  supposed  to  be  resting. 

Automatic  Appliances  for  working  Contact  Beds. 

I  therefore  see  no  reason  why  an  ordinary  simple  syphon 
should  not  be  used  to  regulate  the  discharge  from  a  contact 
bed ;  it  will,  however,  be  necessary  to  have  the  syphon  placed 
in  a  small  separate  chamber,  with  holes  at  the  bottom,  per- 
mitting the  passage  of  the  effluent  from  the  bed  while  the 
material  from  the  filter  is  not  disturbed. 

Adams'  automatic  apparatus  is  a  most  ingenious  arrange- 
ment whereby  the  sewage  rising  in  one  contact  bed  compresses 
air  in  a  dome,  cuts  off  the  sewage  from  this  bed,  and  applies 
it  to  another.  The  whole  apparatus  is  perfectly  automatic, 
and  can  be  used  for  keeping  the  sewage  in  the  contact  bed  for 
any  length  of  time  it  is  desired.    The  arrangement  can  be 
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seen,  at  work  at  a  small  plant,  at  Killamarsh,  in  the  Chester- 
field Kural  District,  and  is  shown  in  Plate  II. 

The  alternating  gear  devised  by  Mr.  Cameron,  of  Exeter, 
is  equally  ingenious ;  the  effl  iient  from  the  filter  rising  in  a 
chamber,  lifts  a  counterpoised  bucket,  which  in  turn  closes  a 
valve,  and  diverts  the  sewage  on  to  a  second  filter  and  unlocks 
the  first  contact  bed. 

Another  arrangement  is  that  of  Messrs.  Mather  and  Piatt. 
The  outlet  of  the  contact  bed  is  kept  closed  by  the  weight  of 
fluid  in  the  bed  pressing  against  the  valve.  When  the  bed 
is  full,  the  sewage  overflows  into  a  tank  poised  at  the  end  of 
the  long  arm  of  a  lever,  and  when  a  certain  quantity  has  passed 
into  the  tank,  the  weight  is  sufficient  to  open  the  valve.  They 
ako  have  an  arrangement  for  feeding  the  beds  in  regular  suc- 
cession. This  consists  of  a  tank  in  which  there  is  a  large 
float;  the  filling  and  the  emptying  of  the  tank  by  means  of 
a  syphon,  causes  the  float  to  rise  and  fall ;  each  time  the  float 
falls  it  turns  a  shaft  round  ^th  of  a  revolution.  The  shaft  is 
armed  with  six  cams,  which  in  turn  press  upon  different  levers, 
opening  valves  supplying  the  different  filters  or  contact  beds. 
It  is  obvious  that  a  similar  arrangement,  actuated  by  the  efflu- 
ent, might  be  used  for  holding  sewage  up  in  contact  beds.  This 
alternating  gear  is  illustrated  in  Plate  TIL 

Results  obtained  with  Contact  Beds. 

DOUBLE  CONTACT  BEDS  NBCESSAEY. 

At  Manchester,  the  results  obtained  on  an  experimental 
plant,  worked  on  the  same  lines  as  the  Exeter  process, 
yielded  an  effluent  from  a  closed  septic  tank  which  contained 
•42  parts  per  100,000  of  Albuminoid  Ammonia,  and  the  Filtrate 
from  a  contact  bed  confcained  '155  parts  per  100,000  of 
x^buminoid  Ammonia,  by  no  means  a  good  effluent.  The 
sewage  treated  in  an  open  septic  tank  yielded  -314  parts  per 
100,000  of  Albuminoid  Ammonia.  This  was  passed  through  a 
coarse  contact  bed  made  of  material  which  passed  through  a 
1-inch  screen  and  rested  on  a  i-inoh  screen.  The  Albumnioid 
in  the  effluent  from  this  first  contact  bed  was  -15  parts  per 
100  000  of  Albuminoid  Ammonia.  It,  therefore,  became 
necessary  to  pass  this  effluent  through  a  second  contact  bed 
which  was  made  of  material  which  passed  through  a  ^-mch 
screen  and  rested  on  a  4-inch  screen.  The  result  was,  that 
the  final  effluent  contained  -064  parts  per  100,000  of  Albummoid 
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Ammonia.  The  names  attached  to  the  Manchester  Keport  are 
a  sufficient  guarantee  of  the  accuracy  of  the  experiments,  and 
the  7  may  be  held,  as  the  Committee  sitting  on  the  Derby 
Extension  Bih  of  1901,  evidently  held  them,  as  proving  that 
where  the  process  of  purification  consists  of  septic  tanks  and 
contact  beds  double  contact  is  necessary. 

The  results  obtained  at  Leeds  with  sewage  which  was 
screened  and  then  merely  filtered  through  contact  beds 
without  the  intervention  of  a  septic  tank  show  that  an 
effluent  containing  -07  parts  per  100,000  of  Albuminoid 
Ammonia  can  be  obtained  when  the  contact  beds  are  only 
filled  twice  a  day.  I  ought  to  point  out,  however,  that  the 
effluent  which  gave  these  results  was  settled,  and  that  the 
suspended  solids  were  not  included  in  the  '  analyses. 

At  Sheffield,  the  settled  Sewage  is  being  treated  without 
the  intervention  of  a  septic  tank,  on  two  bacteria  beds,  which 
are  being  worked  three  fillings  a  day  at  about  the  rate  of  100 
gallons  per  square  yard  per  day.* 

The  Albuminoid  Ammonia  in  the  effluent  is  -077  parts  per 
100,000,  while  the  Oxygen  absorbed  in  three  minutes  before 
incubation  is  -02,  while  after  incubation  it  is  '021,  the  putres- 
cibility  being  practically  nil. 

The  results  of  my  analyses  of  the  sewage  at  Kimberley, 
which  is  a  particularly  strong  one,  may  be  expressed  as 
follows  : — 


PABTS  PER  100,000. 

Albuminoid 
Ammonia. 

Nitrogen  as 
Nitrates. 

l!aw  Sewage 

2-3 

Nil 

Open  Septic  Tank  Effluent 

6 

Nil 

Effluent  from  Coarse  Bed 

•13 

■4 

Effluent  from  Fine  Bed.. 

•09 

•8 

*  I  am  indebted  to  Mr.  Wike,  C.E.,  the  City  Engineer,  for  the  followincx 
details  : — 

The  coarse  bed  is  5,000  square  yards  and  is  5  feet  deep. 

The  fine  bed  is  4,500  square  yards  and  is  5  feet  deep. 

The  volume  of  sewage  by  three  fillings  a  day  is  about  900,000  gallons. 

This  bears  out  the  suggestion  made  on  a  previous  page  that  a  quarter  of 
the  total  capacity  of  a  contact  bed  should  be  taken  as  its  working 
capacity  when  no  septic  tank  is  used.  ^ 

The  cost  was  £5,000,  including  £i,500  for  coke. 
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The  Kimberley  Sewage  coutaiiis  a  large •aiuouut  of  brewery 
waste.  The  septic  tanks  are  open,  but  the  first  has  auto- 
matically closed  with  a  hard  scum  which  is  largely  composed 
of  the  corks  from  beer  barrels.  This  scum  is  so  thick  and  firm 
that  it  is  possible  to  walk  across  it.  In  this  case,  again, 
anything  short  of  septic  tanks  and  double  contact  would,  in 
my  opinion,  fail  to  purify  the  sewage.  The  tanks  in  question 
probably,  however,  do  not  hold  more  than  a  third  of  a  day's 
flow. 

The  following  table  gives  the  results  I.  have  obtained  from 
the  single  contact  beds  at  Exeter : — 


PARTS  PER  100,000. 

Total 
Solids. 

Free 
Ammonia. 

Albuminoid 
Ammonia. 

Nitrates. 

Nitrogen 
as  Nitrite, 
and 
Nitrates. 

Chlorine. 

Sewage 

63-0 

1-60 

•48 

Nil 

Nil 

5^6 

Septic  Tank  Effluent 

65-6 

4-00 

■25 

Trace 

•13 

6-3 

Filtrate 

G5-2 

•185 

• 

•09 

Nil 

2-00 

5^6 

It  will  be  noticed  that  the  Exeter  Sewage  is  a  particularly 
weak  one,  and  for  such  sewage  single  contact  beds  would  be 
satisfactory. 

At  Chesterfield,  double  contact  beds  and  an  intermittent 
percolating  filter  worked  by  means  of  a  Shone 's  Ejector  were 
put  down  side  by  side.  They  were  both  constructed  of 
destructor  breeze,  which  was  crushed  to  the  same  size,  namely, 
^-inch  to  about  ;|-inch.  The  Albuminoid  Ammonia  in  the 
effluent  from  the  percolating  filter  is  about  -06  to  '07  parts  per 
100  000,  while  that  in  the  effluent  from  the  contact  beds  was 
over  -11.  The  Sewage  Committee  were  so  satisfied  of  the 
superiority  of  percolating  filters  that  they  have  ceased  to  use 
the  contact  beds,  so  that  at  present  no  figures  of  prolonged 
comparative  tests  are  available  for  comparing  the  two  pro- 
cesses of  double  contact  and  single  filtration. 

CONCLUSION  WITH  REGAED  TO  CONTACT  BEDS. 

Where  sewage  is  previously  submitted  to  hquefaction  in  a 
septic  tank  either  open  or  closed,  or  a  subsidence  tank,  in 
conjunction  with  a  lateral  or  upward  flow  bacteria  bed,  a 
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satisfactory  effluent  can  be  obtanied  by  means  of  double 
contact  beds  worked  with  three  lilHngs  a  day.  If  the  plant  for 
the  preliminary  treatment  of  the  sewage  is  curtailed,  contact 
beds  can  only  be  relied  upon  when  worked  with  two  hlhngs  a 
day,  and  consequently  the  area  to  be  provided  must  be 
increased  33  per  cent. 

When,  however,  the  sewage  for  any  particular  reason  is 
exceptionally  weak,  and  an  adequate  septic  tank  space  is 
provided  in  conjunction  with  a  small  upward  flow  or  lateral 
filter,  single  contact  beds  may  be  sufficient,  if  the  sewage  is 
properly  distributed  and  the  filter  material  is  small. 

Percolating  Filters. 

The  Commissioners  in  their  lieport  speak  of  two  artificial 
filtration  processes — Contact  Beds  and  Continuous  Filtration. 

In  this  book  I  have  adopted  the  phrase  "  Percolating 
Filters,"  instead  of  that  of  "  Continuous  Filters,"  because 
some  of  the  continuous  filters  are  worked  intermittently,  and 
intermittent  continuous  filtration  is  a  verbal  contradiction. 
Doubtless  the  expression  "continuous  filtration"  has  been 
adopted  in  contra-distiiiction  to  contact  beds,  the  outlets  of 
which  are  closed,  and  which  have  two  or  three  fillings  a  day. 
With  continuous  or  percolating  filtration  the  outlet  of  the 
filter  is  open  all  the  time,  the  sewage  being  distributed  over 
the  surface  of  the  filter  bed  through  perforated  pipes  or  some 
other  arrangement  percolates  uninterruptedly  through  the 
filter  and  out  at  the  bottom,  the  process  taking  place  in  the 
free  presence  of  air.  To  enable  as  much  air  as  possible  to 
enter  the  filter,  the  supply  of  the  sewage  to  the  filter  is  fre- 
(juently  made  intermittent,  the  sewage  being  distributed  over 
the  surface  of  the  filter  in  thin  films  or  single  djops.  The 
films  of  sewage  soaking  down  into  the  filter  displace  the  air 
in  front  and  draw  air  in  after  them.  This  intermittency  of 
action  is  to  be  encouraged  in  every  way.  It  appears  to 
me  that  the  expression  "  Intermittent  Percolating  Filters  " 
most  correctly  describes  the  arrangement,  which,  I  beheve, 
gives  the  best  results. 

The  process  of  purification  by  intermittent  filtration  can  best 
be  understood  by  a  careful  study  of  the  Chesterfield  filters, 
shown  ui  Plate  IV.  The  filters  here  are  two  in  number^ 
each  with  an  area  of  616  square  yards,  the  area  of  the  two 
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being  a  little  over  a  quarter  of  an  acre.    Between  the  two 
filters  is  a  Shone's  ejector,  from  which  an  iron  main  supply 
pipe   passes  to   each   filter,   and  branch  mains  pass  over 
its  surface.     The  branch  mains,  which  are  perforated  every 
four  feet,   become  less  and  less  in  size.    Each  time  the 
ejector  goes  off,  100  gallons  of  sewage  is  propelled  through 
the    perforated  holes    in  the  distributing  pipes    by  means 
of  the  compressed  air  working  the  ejector.    The  sewage  which 
is  driven  out  through  the  holes  impinges  with  a  decreasing 
force  against  pieces  of  hoop  iron,  which  are  bent  round  the 
distributing  pipe.   This  arrangement  is  well  shown  in  Plate  V. 
The  ejector    takes  less  than  ten  seconds  to  drive  out  100 
gallons  of  sewage,  and  it  is  sprayed  all  over  the  surface  of  the 
filter.    One  filter  has  been  constructed  of  coal,  the  other  of 
destructor  breeze.    Both  give  excellent  results,  which  have 
continued  to  improve  ever  since  the  filter  was  started  two 
years  ago.    The  filter  is  under-drained  by  perforated  pipes,  and 
has  no  concrete  floor  or  retaining  walls.    There  are  no  venti- 
lating pipes  leading  to  the  efliuent  drain,  yet  there  is  always  a 
good  current  of  air  coming  out  at  thij  pipe.    This  air  must 
have  passed  through  the  filter  along  with  the  sewage     On  the 
14th  and  15th  of  August  this  year  I  carefully  measured  the 
amount  of  air  blowing  out  at  the  effluent  drain,  and  found 
that  it   varied    considerably    with  the    atmospheric  con- 
ditions in  different,  readings  from  80  to  140  cubic  feet  a 
minute.    Sewage  was  being  applied  to  the  filter  at  the  rate  of 
100  gallons  a  minute,  while  the  air  coming  out  of  the  effluent 
drain  was  from  500  to  900  gallons  per  minute,  that  is  to  say, 
there  is  with  this  filter  five  to  nine  times  the  amount  of  air 
available  for  the  oxygenation  of  the  sewage  than  is  the  case 
with  a  contact  bed. 

Samples  of  the  air  coming  out  at  the  effluent  drain  of  this 
filter  have  been  carefully  analyzed  by  me,  and  give  the 
following  results  : — 

ANALYSIS  OP  AIR  PASSING  PROM  BPPLUENT  DRAIN  OP  OHESTEKPIELD 
PERCOLATING  PILTER,  COMPARED  WITH  ATMOSPHERIC  AIR. 


Effluent 
Drain  Air. 


Atmospheric 
Air. 


Oxygen 

Carbon  Di-oxide 


Nitrogen  (by  exhaustion)  . . 
Excess  of  Carbon  Di-oxide 
Oxygen  given  up  to  Sewage 


19'20  to  19-5 
•5    to  1-7 


80 

•5   to  1-7 
■76  to  1-7G 


20-96 
•04 

79  00 


Plate  1/.— CHESTERFIELD  DISTRIBUTOR. 
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It  is  on  account  of  the  very  rapid  intermissions  in  the  appli- 
cation of  the  sewage  to  the  hiter  that  this  large  excess  of  air 
has  been  introduced  into  the  body  of  this  filter.  The  change, 
which  was  being  effected  in  the  sewage  which  was  being  applied 
to  the  filter  is  shown  in  the  following  result  of  the  analyses  of 
the  Chesterfield  sewage  before  and  after  filtration.  The  results 
are  the  counterpart  of  the  analyses  of  the  air. 


Incubator  Test. 

i  Albuminoid 
Ammonia 

Oxygen  absorbed 
in  3  minutes  at 
80=^  F. 

Putrescibility. 
B— A. 

Nitrogen  as 
Nitrates. 

Relative 
Alkalinity  as 
Carbonate  of 
Lime. 

A 

Before 
Incuba- 
tion. 

B 

After 
Incuba-. 
tion. 

PABTS  PEE  100,000. 

Tank  Effluent  applied  to  Filter 

•50 

2-7 

^•8 

2-1 

Nil 

40^5 

Filtrate  from  Coal  Filter 

■05 

•01 

•01 

Nil 

2-0 

20-5 

,,    Destructor  Breeze  Filter 

■04 

■01 

•01 

Nil 

2-1 

20 

It  will  be  noticed  that  the  result  of  the  oxj'-genation  of  the 
sewage  is  that  the  nitrogenous  organic  matter  as  indicated  by 
the  albuminoid  ammonia  is  reduced  91  and  92  per  cent.,  while 
sulficient  oxygen  is  added  to  prevent,  the  effluent  undergoing 
putrefaction.  This  oxygen  is  partly  present  in  the  form  of 
nitrates,  two  parts  per  100,000  of  nitrogen  being  completely 
oxidised  into  the  form  of  nitrates,  while  the  carbohydrates  and 
other  organic  matter  is  oxidised  into  organic  acids,  so  as  to 
effect  a  reduction  of  50  per  cent,  in  the  alkalinity  of  the  sewage 
estimated  as  carbonate  of  lime.* 

Plate  IV.  shows  the  Chesterfield  Intermittent  Percolating 
Filter  at  the  moment  the  Shone's  Ejector  is  discharging,  while 
Plate  V.  shows  the  detail  of  the  spraying  arrangement.'  This 
form  of  spray  is  also  suitable  for  the  distribution  of  the  sewage 
by  automatic  flushing  tanks  or  tipplers. 


«  I  find  a  ready  method  of  ascertaining  the  work  a  biological  filter  is 
doing  IS  estimating  before  and  after  treatment  the  alkalinity  as  carbonate 
ot   une,  by  dec.-normal  sulphuric  acid,  using  methyl  orange  as  an  indicator. 

fakes  Cmi^uts  '    '  ^'^^  '"^''^^ 
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Having  examined  the  degree  of  aeration  obtained  at  Ches- 
terfield by  means  of  intermittent  percolating  filters,  which  are 
not  covered  with  sand,  it  will  be  worth  while  to  examine  the 
results  obtained  with  a  filter  which  is  covered  with  sand.  For 
the  point  to  be  investigated  the  Dronfield  filters  were  taken. 
Here  each  filter  has  an  area  of  294  superficial  feet.  The  sewage 
accumulates  in  an  automatic  flushing  tank,  5ft.  square  and  2ft. 
deep,  so  that  every  time  the  syphon  discharges  50  cubic  feet  of 
sewage  is  distributed  over  the  surface  of  the  filter  and  forms  a 
layer  about  two  inches  deep.  In  less  than  two  minutes,  this  is 
absorbed  by  the  sand  :  careful  investigations  at  the  outlet  of 
the  filter,  however,  show  that  only  20  feet  of  air  is  driven  out. 
This  takes  place  during  the  three  minutes  succeeding  the  dis- 
charge of  the  syphon,  but  it  is  possible  a  slight  current  of  air  is 
taking  place  all  the  time,  but  is  insufficient  to  be  detected  by 
means  of  an  anemometer.  Apart,  therefore,  from  the  practical 
difficulty  resulting  from  the  sealing  of  the  surface  of  the  filters 
covered  with  sand,  there  is  no  doubt  that  the  layer  of  sand 
should  be  avoided  if  possible,  but  if  for  any  reason,  such  as  ab- 
sence of  fall,  the  sand  distributor  is  deemed  necessary,  its 
surface  should  be  perforated  by  numerous  sanitary  pipes  carried 
above  the  water  level,  so  as  to  permit  of  the  passage  of  the  air 
into  the  body  of  the  filter. 

The  proper  distribution  of  the  sewage  is  the  all-important 
point.  Apart  from  this,  all  that  is  necessary  is  a  heap  of  clean 
hard  clinker  or  other  suitable  hard  material,  either  thrown  upon 
the  surface  of  the  ground  without  retaining  walls,  or  thrown 
into  a  hole  in  the  ground,  the  size  of  the  material  being 
between  one-quarter  and  three-quarters  of  an  inch  diameter, 
the  top  six  inches  being  between  one-eighth  and  half  an  inch, 
the  whole  filter  being  some  4ft.  Gin.  deep,  and  absolutely  free 
from  dust,  and,  in  fact,  of  all  material  less  than  one-fourth  of 
an  inch.  These  details  are  of  such  importance  that  they 
cannot  be  repeated  too  frequently. 

The  only  matter  which  is  really  left  for  the  ingenuity  of 
the  engineer  is  the  method  of  distributing  the  sewage  :  but 
this  is  by  no  means  an  easy  problem.  The  method  of  distri- 
bution at  Chesterfield,  which  I  have  fully  described,  is  theo- 
retically perfect,  but  it  is  expensive,  and  is  out  of  the  question 
except  where  an  ejector  has  to  be  used  for  other  reasons. 

What  has  to  be  accomplished  is  to  apply  a  definite  (luantity 
of  sewage  to  every  square  yard  of  filter  in  an  intermittent 
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manner  When  tlie  filters  are  4  feet  deep,  the  amount  shonld 
be  about  -250  gallons  per  diem,  ]nore  or  less,  depending  upon 
the  strength  of  the  sewage. 

As  far  as  the  intermissions  are  concerned,  the  tendency 
is  to  make  the  cycles  of  work  and  rest  shorter  and  shorter. 
The  intermissions  are  generally  effected  by  means  of  auto- 
matic tipplers,  or  automatic  flushing  tanks,  which  may  be 
■  actuated  by  floats  or  syphons,  clock  work,  which  alternately 
turns  the  sewage  on  and  off  by  means  of  revolving  taps,  or, 
instead  of  clock  work,  the  force  of  the  sewage  itself  can  be 
utihzed  by  means  of  water  wheels  ;  turbines,  or  the  re- 
volving outlet  known  as  Barker's  Mill,  which  is  the 
principle  involved  in  the  familiar  American  sprinkler  used 
for  watering  lawns. 

A  revolving  sprinkler  is  shown  in  Diagram  II.  The  Frontis- 
piece shows  the  works  for  the  village  of  Heath,  which  have  been 
designed  by  Mr.  E.  Lines,  C.E.,  the  sewage  engineer  of  the 
Chesterfield  Eural  District  Council.  The  block  fully  shows  how 
the  apparatus  works,  and  hardly  any  description  is  necessary. 
The  revolving  perforated  arm  reaches  right  across  the  circular 
filter,  and  is  self-propelled  by  the  sewage  running  out  through 
the  perforated  pijje.  This  revolving  arm  is  not  in  action  all  the 
time,  the  sewage  accumulating  in  a  tank  ;  as  soon  as  it  is  full, 
some  of  the  sewage  syphons  over  into  a  vessel  which  counter- 
poises the  outlet  valve  of  the  tank,  as  soon  as  this  vessel  re- 
ceives a  given  weight  of  sewage  it  lifts  up  the  valve  and  the 
tank  empties  into  the  revolving  distributor,  the  counterpoise 
gradually  emptying  so  as  to  be  ready  for  the  next  discharge. 
Obviously,  revolving  distributors  require  circular  filters.  It 
would  be  even  better  to  make  them  hexagonal,  the  six  corners 
being  used  for  aerating  purposes.  Expensive  retaining  walls 
are  unnecessary,  and  several  filters  would  fit  into  each  other 
honeycomb  fashion. 

9  Plate  III.  shows  Messrs.  Mather  &  Platts'  Automatic  Dis- 
tributor, which  may  be  used  with  perforated  pipes  for  per- 
colating filters,  or,  as  shown  in  the  plate,  for  contact  beds. 

Another  ingenious  distributor  is  that  invented  by  Mr. 
Stoddart,  F.I.C,  of  Bristol.  This  arrangement  is  shown  in 
Plate  VI.  and  consists  of  perforated  corrugated  iron,  the  cor- 
rugations on  section  showing  hke  repeated  M's.  The  holes 
are  at  the  top  apex,  and  from  the  bottom  part  of  the  M  a  series 
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of  points  project,  from  which  the  sewage  drips  in  intermittent 
drops.  This  distributor  requii:es  less  fall  than  any  other  I  am 
acquainted  with.    To  be  successful  it  must  be  set  dead  level. 

In  Colonel  Ducat's  filter,  a  very  similar  arrangement  is 
adopted,  the  distributor  consisting  of  narrow  iron  girders  with 
V-shaped  notches.  Also,  the  walls  of  this  filter  consist  of 
agricultural  drain  pipes,  the  outer  ends  of  which  are  slightly 
raised  so  that  the  air  may  continually  blow  into  the  body  of 
the  filter. 

Where  the  sewage  is  pumped,  obviously  the  simplest 
method  of  diverting  the  sewage  to  different  filters  and  making 
each  intermittent  is  by  intermissions  in  the  pumping,  and 
working  the  filters  as  the  pumps  are  worked  in  different  shifts. 
For  large  schemes,  Mr.  Scott  Moncrieff  has  devised  large  dis- 
tributors which  move  on  rails  and  automatically  distribute 
the  sewage  as  required. 

It  is  claimed  that  there  is  a  great  advantage  in  warming 
the  sewage  by  means  of  injecting  steam,  but  my  own  investi- 
gations* have  led  me  to  conclude  that  this  course  has  no 
practical  advantage,  and  that  nitrification  absolutely  stops  at  a 
temperature  of  110  degrees  F. 

Tabulated  below  are  some  of  the  results  which  have  been 
obtained  by  means  of  percolating  filters.  Speaking  generally, 
it  will  be  seen  that  they  are  better  than  the  results  obtained  by 
contact  beds,  even  when  the  sewage  has  been  filtered  twice  by 
this  method. 


*  The  first  suggestion  for  warming  filters,  I  believe,  was  made  by  my- 
self from  purely  theoretical  considerations.- F.cfc  "Journal  of  State 
Medicine,"  Nov.,  1896,  p.  505. 
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Results  obtained  by  Percolating  Filters. 

Worked  at  the  rate  of  Haif  a-million  Gallons  per  acre  per  day. 

Parts  per  100,000.  


CHESTERFIELD. 


D.VTK. 


Tank  effluent 


1899. 

June 


„  11 

„  15 

„  29 

,.  30 

July  11 

.,  19 


Aug. 


10 
12 
17 
2-1  to  29 
31 


Sept.  15 
Oct.  31 
Nov.  2 
Dec.  12 


11 


17 


12 
15 


Dec.  10 


I'.IOO. 
.Jan. 

May 

Sept. 

Oct. 


1901. 

Jan.  17 

„  28 
March  5 

„  10 

April  23 

May  I'l 

July  1 

Aug.  1() 

AVERAGE 


Per  centage  of 
Purification  . 


Albuminoid 
Ammonia. 


•38 


•08 
•10 
•08 
•10 
•0(i 
•OS 
•08 
■01 
•08 
•10 
•0(5 
08 
•08 
•10 
•12 
•08 
•08 
•06 
•06 


•10 
•10 

•as 

•05 
•01 
•04 

•08 
•06 
•04 
•10 
•06 
•05 
•03 
•05 


•07 


81-5 


Nitrogen  as 
Nitrates. 


Nil. 


•8 
1^2 


l^o 
1^25 


1-0 
1^5 


1^3 
1^8 


3-1 
2^2 
5^0 
2^0 

1^93 


BURTON. 


Date. 


1900. 

May  29 
June  1 
7 
8 


11 
13 
14 
19 
20 
21 
22 
23 


26 
27 
28 
29 
30 


Albuminoid 
Ammonia. 


•25 


July 


Filter  partially 
Orga 

Aug.  14  to  18 
„  20  to  25 
„    27  to  Sep.  1 

Sept.  3  to  8 
„  10  to  15 
„  17  to  22 
„    24  to  28 


10 
■04 
■06 
■0(> 
■04 
'05 
•05 
•04 
•04 
■04 
04 
■05 
06 
07 
04 
•04 
05 
•05 
■04 


•0-1 
■05 
■04 

■04 


rested  to  enab 
niams  to  reco 

■04 

■04 


Nitrogen  as 
Nitrates. 


Nil. 


■04 
04 
■04 
04 
■06 

■047 


81-2 


1-3 

1-5 

1^5 

1^75 

1-75 

15 

1^3 

1.25 

1^7 

1-5 

1-d 

13 

1^0 

•2  * 

•4 

•45 

•4 

•4 

•4 

"25 
•3 
•25 
•25 


le  Nitrifying 
ver. 

1^66 
1^42 
•30 1 
•26 
•26 
•23 
•24 

•82 


I  Sewage  contained  5  grains  per  gallon  of  free  lime. 
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I  have  set  out  in  extenso  the  results  obtained  at  Chester- 
field and  Burton,  because  both  these  sewages  are  extremely 
difficult  to  treat.  The  Chesterfield  sewage  contains  waste  from 
tanneries  and  breweries,  and  the  Burton  sewage  contains  a 
large  amount  of  brewery  waste,  which  rapidly  undergoes  de- 
composition, with  the  production  of  a  large  amount  of  sul- 
phuretted hydrogen.* 

At  Buxton  the  average  amount  of  albuminoid  ammonia  in 
the  effluent  from  a  percolating  filter  is  -04  parts  per  100,000 
The  average  from  three  samples  obtained  at  Wolverhampton 
is  -08.  The  average  of  twelve  samples  froni  Long  Eaton  is 
•06.  The  results  at  Long  Eaton  are  interesting,  because  the 
filter  is  constructed  of  the  slag  from  the  Stanton  Ironworks,  a 
material  which  is  generally  supposed  to  be  unsuitable  for  the 
construction  of  biological  filters  on  account  of  the  trace  of 
sulphur  that  it  contains. 

Although  I  have  only  referred  to  the  albuminoid  ammonia 
it  should  be  clearly  understood  that  I  am  not  basing  my  opinion 
on  this  one  factor,  but  upon  this  in  conjunction  with  the  incu- 
bator test,  the  amount  of  nitrogen  as  nitrates,  and  the  freedom 
of  the  effluent  from  suspended  matter. 

Set  forth  below  are  analyses  of  average  effluents  from  per- 
colating filters  which  have  recently  been  made,  the  filters 
working  at  an  average  rate  of  200  gallons  per.  square  yard 
per  day. 


Oxygen  absorbed  in  8  mir. 
at  80«  F. 

.3 

oc—  a, 
a  A"" 

Albuminoid 
Ammonia. 

Before 
InfUbntioD 

After 
Incubation 

Pirtrosci-' 

bilKy 
measured 
as  oxygen 
required 

1  Nitrogen 

as 
Nitrates 

^  _  S  ? 

^  ^  Hi 

as  ^ 

Kemarks. 

Langwith  

•02 

•03 

•03 

nil 

•4 

ins. 

over  12 

Clear  and  sparkling ; 
keeps  well 

Chesterfield  Borough  . . 

.06 

■01 

•01 

uil 

1-8 

„  12 

n 

Long  Eaton 

•08 

'01 

•01 

nil 

•6 

„  12 

Buxton  (Experimental 
Filter) 

•08 

•01 

01 

nil 

•25 

„  12 

Drontteld  

•03 

•09 

•07 

nil 

1-3 

„  12 

The  figures  refer  to  parts  per  100,000. 


=:=-This  sulphuretted  hydrogen  is  neutralized  with  lim.,  so  as  to  prevent 
aerial  nuisance  The  clarified  sewage,  containing  some  5  to  8  grains  ot  fiee 
Ihne  "rdistributed  over  a  percolating  Hlter.  No  nitrification,  however,  took 
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Such  efllnents  as  the  above  are  examples  iUustrating  the 
truth  of  the  condusion  of  the  Koyal  Commission,  that  "  By 
artificial  processes  alone  it  is  practicable  to  produce  effluents 
which  will  not  putrefy,  which  could  be  classed  as  good  accord- 
ing to  ordinary  chemical  standards,  and  which  might  be  dis-^ 
charged  into  a  stream  without  fear  of  creating  a  nuisance." 

Although  the  bacterial  treatment  of  sewage  is  so  satisfactory 
from  a  chemical  point  of  view,  yet  the  researches  of  Houston 
and  others  have  proved  that  they  cannot  be  relied  upon  to 
remove  pathogenic  organisms.  Where,  therefore,  an  effluent 
is  to  be  discharged  into  a  stream  above  the  intake  of  a  water 
company,  the  effluent  should  be  continuously  strained  through 
a  sand  filter  working  at  the  rate  of  500  gallons  per  square 
yard  per  day. 


nitrates  began  to  diminisH.    Tl.is  Sh^tT,  worth  ?.f  neuti-ali^ed,  the 

large  amounts  o.  l„„e  are  ^nuJIZV.l  Z-^.^^l'^'^ll^'  showing  that 


SECTION  V. 


CONCLUSION. 

What  Bacterial  Process  should  be  adopted  ? 

We  have  seen  that  open  or  closed  septic  tanks  can  be  rehed 
upon  (i)  To  liquefy  the  solids  in  suspension,  and  ( ii)  at  the  same 
time  reduce  the  organic  polluting  matter  in  the  sewage.  That 
a  further  reduction,  amounting  to  nearly  50  per  cent,  of  the 
remaining  polluting  matter  can  be  effected  by  passing  the 
sewage  through  an  anaerobic  bed,  wdiich  may  be  a  lateral  bed 
as  at  Chesterfield,  or  an  upward  filter.  By  these  changes  a 
sewage  containing  organic  matter  which  would  yield  1-0  part 
per  100,000  of  albuminoid  ammonia,  would  first  be  so  re- 
duced as  to  yield,  say,  0-5,  and  then  0*3.  Finally,  some  90 
per  cent,  of  purification  of  this  last  fluid  can  be  effected  by 
single  percolating  filters,  and  by  double  contact  beds, 

The  question  arises,  under  what  circumstances  should  one 
bacteriological  process  be  adopted  for  the  purification  of  the 
sewage  of  a  district,  and  when  should  another  ? 

There  are  certain  broad  principles  which  may  be  stated,  as 
they  are  somewhat  of  a  guide  in  answering  this  question. 
Speaking  generally,  the  greater  the  fall  available,  the  more 
filtration  (multiple,  if  necessary)  should  be  relied  upon.  The 
less  the  fall,  the  larger  the  capacity  of  the  septic  tanks  and 
anaerobic  beds  should  be,  so  as  to  leave  as  little  work  as 
possible  for  the  shallow  filters. 

I.  In  the  first  place,  detritus  tanks  and  screens  should 
under  all  circumstances  be  employed. 

II.  Next,  it  should  be  borne  in  mind  that  the  more  fall 
which  can  be' obtained  at  the  outfall  works,  the  simpler  the 
purification  plant,  the  more  thorough  the  process  of  aeration, 

(46) 
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and  the  ecasier  the  task  of  obtaining  a  good  effluent.  The  outfall 
sewer  should  therefore  be  laid  with  just  sufficient  fall  to  make 
it  self-eleansmg.  No  fall  should,  however,  be  wasted.  For 
this  reason,  it  is  always  advisable,  whenever  it  is  possible,  for 
the  outfall  sewer  to  be  brought  to  the  outfall  works  in  an 
embankment  as  high  above  ground  as  convenient. 

III.  Where  there  is  a  large  amount  of  fall  at  the  outfall 
works,  say  20  or  30  feet,  the  sewage  may  be  purified  by 
multiple  filtration  without  any  septic  tank,  the  effluent  from 
the  first  bed  being  collected  in  a  tippler  or  automatic  flushing 
tank,  and  then  distributed  by  perforated  pipes  or  by  a  con.- 
tinuous  drip  distributor  over  a  second  bed,  and  so  on  over  a 
third,  the  first  bed  being  a  coarse  one,  and  the  subsequent 
filters  gradually  finer.  The  filters  need  only  consist  of  heaps 
of  clean  clinker,  etc.,  without  retaining  walls,  as  show-n  in 
Diagram  III.,  the  distributors  being  supported  above  the  filter 
and  the  sewage  being  sprayed  all  over  the  surface. 

IV.  Where  there  is  a  moderate  fall,  a  septic  tank,  say  to 
hold  half  the  daily  flow,  and  a  lateral  flow  bed  to  hold  one -third 
of  a  days  flow,  in  conjunction  with  percolating  filters,  is  a 
scheme  which  will  utilize  a  fall  of  about  10  feet  to  the  greatest 
advantage.  When  less  than  10  feet  is  available,  the  capacity 
of  the  liquefying  portion  of  the  plant  (septic  tanks  and  anae- 
robic bed)  should  be  increased,  so  as  to  lessen  the  work  to  be 
done  by  the  filters.  Diagram  IV.  gives  details  of  a  typical 
scheme  for  a  population  of  1,000.  Diagram  V.  gives  details 
of  schemes  for  populations  of  100  and  2,000. 

V.  When,  however,  there  is  extremely  little  fall,  say 
only  four  or  five  feet,  the  maximum  amount  of  purification 
that  can  be  effected  by  the  anaerobic  bacteria  should  be  aimed 
at.  The  septic  tank  itself  requires  no  fall,  nor  is  a  fall 
wanted  for  an  upward  flow  filter  or  a  lateral  filter.  A  septic 
tank  should  therefore  be  constructed  capable  of  holdino- 
at  least  a  day  and  a  half's  flow.  The  effluent  from  the 
septic  tank  should  also  be  passed  through  a  lateral  bed 
capable  of  holding  half  a  day's  flow.  The  sewage  should 
be  admitted  to  the  lateral  bed  through  a  strainer  of  fine 
material,  as  shown  in  Diagram  IV.  The  effluent  from  the 
latera  bed  should  then  be  conducted  to  a  distributing  chamber 
and  then  either  to  such  a  Hlter  as  Stoddart's,  as  shown  in 
l^LATE  VI.,  or  by  perforated  pipes  over  contact  beds,  the  top 
layers  of  which  for  this  purpose  should  be  made  of  material 
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from  one-fourth  to  half-inc-h  in  size,  the  rest  of  the  bed  being 
of  material  between  one-quarter  and  three-quarter  inch 
m  size.  The  effluent  rising  in  the  effluent  chamber  should 
be  utilized  to  work  the  contact  beds  in  rotation  by  some  such 
mechanism  as  Cameron's  or  Adams'. 

It  will  be  noticed  that  in  this  case  it  is  suggested  that  single 
contact  beds,  in  conjunction  with  the  septic  tank  and  a  lateral 
bed,  are  sufficient,  but  it  should  be  understood  that  a  sufficient 
area  of  contact  bed  must  be  provided,  under  these  circum- 
stances, to  work  with  two  fillings  a  day,  and  that  the  sewage 
should  be  uniformly  distributed  by'  perforated  pipes  or  a 
Stoddart's  distributor  over  the  whole  surface  of  the  contact 
bed.  By  such  a  scheme  a  satisfactory  effluent  could  be  pro- 
duced, although  only  four  or  five  feet  of  fall  is  available  at 
the  purification  works,  and  by  this  means  the  expense  of 
pumping  could  be  avoided. 

VI.  When  it  is  necessary  to  pump  the  .  sewage,  ad- 
vantage should  be  taken  of  this  fact  to  apply  the  sewage  inter- 
mittently to  the  filters  by  starting  and  stopping  the  pumps  or 
by  working  in  shifts.  To  enable  this  to  be  done  wherever  the 
the  engineering  aspect  of  the  question  permits,  the  sewage 
should  be  allowed  to  gravitate  through  the  septic  tank  or 
anaerobic  bed,  both  of  which  require  a  slow  continuous  move- 
ment of  the  sewage,  and  it  should  not  be  pumped  until  after  it 
has  been  screened  and  liquefied.  The  motive  power  used  for 
pumping  should  be  also  employed  for  spraying  the  sewage  and 
making  the  intermissions  in  its  application.  For  this  reason, 
if  a  Shone's  ejector  is  employed  to  lift  the  sewage,  it  should 
also  be  used  to  spray  the  sewage  over  the  filter,  as  is  done 
at  Chesterfield. 

VII.  Lastly :  coarse  storm  water  filters  to  work  at  the 
rate  of  500  gallons  per  superficial  yard  must  be  constructed  in 
every  case;  IBO  yards  superficial  being  provided  for  every 
1,000  inhabitants. 
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of  700  pages  which  should  be  more  compact  or  convenient  for  pocket  reference.  .  .  .  Will  be 
appreciated  by  mechanical  engineers  of  all  classes." — Practical  Engineer, 


A 


2 


CKOSBY  lock: WOOD  &^  SON'S  CATALOGUE. 


MR.  HUTTON'S  PRACTICAL  HANDBOOKS. 


THE  WORKS  MANAGER'S  HANDBOOK. 

Comprising  Modern  Rules,  Tables,  and  Data.  For  Engineers,  Millwrights,  and 
Boiler  Makers ;  Tool  Makers,  Machinists,  and  Metal  Workers  ;  Iron  and  Brass 
Founders,  &c.  By  W.  S.  Hutton,  Civil  and  Mechanical  Engineer,  Author  of 
'•  The  Practical  Engineer's  Handbook."  Sixth  Edition,  carefully  Revised  and 
enlarged.    In  One  handsome  Volume,  medium  8vo,  strongly  bound. 

[Just  Published.  15/- 

1^  The  Author  having  compiled  Rules  and  Data  for  his  own  use  in  a  great  variety 
of  modern  engineering  work,  and  having  found  his  notes  extremely  useful,  decided  to  publish 
them — revised  to  date — believing  that  a  practical  work,  suited  to  the  daily  requirements  of 
MODERN  ENGINEERS,  would  be  favourably  received. 

"  Of  this  edition  we  may  repeat  the  appreciative  remarlcs  we  made  upon  the  first  and  third.  Since 
the  appearance  of  the  latter  very  considerable  modifications  have  been  made,  although  the  total  number 
of  pages  remains  almost  the  same.  It  is  a  very  useful  collection  of  rules,  taljles,  and  workshop  and 
drawing  office  data."^ — The  Engineer,  May  lo,  1895. 

"  The  author  treats  every  subject  from  the  point  of  view  of  one  who  has  collected  workshop  notes 
for  application  in  workshop  practice,  rather  than  from  the  theoretical  or  literary  aspect.  The  volume 
contains  a  great  deal  of  that  kind  of  information  which  is  gained  only  hy  practical  experience,  and  is 
seldom  written  in  books." — The  Engineer,  June  5,  1885. 

"The  volume  is  an  exceedingly  useful  one,  brimful  with  engineer's  notes,  memoranda,  and  rules, 
and  well  worthy  of  being  on  every  mechanical  engineer's  bookshelf." — Mechanical  IVorlti. 

"  The  information  is  precisely  that  likely  to  be  required  in  practice.  .  .  .  The  work  forms  a 
desirable  addition  to  the  library  not  only  of  the  works'  manager,  but  of  any  one  connected  with  general 
engineering." — Mining  Journal. 

"  Brimful  of  useful  information,  stated  in  a  concise  form,  Mr.  Mutton's  books  have  met  a  pressing 
want  among  engineers.  The  book  must  prove  extremely  useful  to  every  practical  man  possessing  a 
copy." — Practical  Engineer. 


THE  PRACTICAL  ENGINEER'S  HANDBOOK. 

Comprising  a  Treatise  on  Modern  Engines  and  Boilers,  Marine,  Locomotive,  and 
Stationary.  And  containing  a  large  collection  of  Rules  and  Practical  Data 
relating  to  recent  Practice  in  Designing  and  Constructing  all  kinds  of  Engines, 
Boilers,  and  other  Engineering  work.  The  whole  constituting  a  comprehensive 
Key  to  the  Board  of  Trade  and  other  Examinations  for  Certificates  of  Competency 
in  Modem  Mechanical  Engineering.  By  Walter  S.  Hutton,  Civil  and 
Mechanical  Engineer,  Author  of  "The  Works'  Manager's  Handbook  for 
Engineers,"  &c.  With  upwards  of  370  Illustrations.  Fifth  Edition,  Revised, 
with  Additions.    Medium  8vo,  nearly  500  pp.,  strongly  bound  .  18/- 

This  work  is  designed  as  a  companion  to  the  Author's  "Works  Manager's 
Handbook."  It  possesses  many  new  and  original  features,  and  contains,  like  its  predecessor, 
a  quantity  of  matter  not  originally  intended  for  publication,  but  collected  by  /he  Author  for  his 
own  use  in  the  construction  of  a  great  variety  of  Modern  Engineering  Work. 

The  information  is  given  in  a  condensed  and  concise  form,  and  is  illustrated  by  upwards  of 
370  Woodcuts;  and  comprises  a  quantity  of  tabulated  matter  of  great  value  to  all  engaged  in 
designing,  constructing,  or  estimating  for  Engines,  Boilers,  and  other  Engineering 
Work. 

"  We  have  kept  it  at  hand  or  several  weeks,  reierring  to  it  as  occasion  arose,  and  we  have  not  on 
a  single  occasion  consulted  its  pages  without  finding  the  information  of  which  we  were  m  quest."— 

A  "'"'^"'^Q^Qj  |j,y  „ood  practical  handbook,  which  no  engineer  can  go  through  without  learning  some- 
thing that  will  be  of  service  to  hlm."-A/(in>ie  fiog-incer.  ,     ,r     .J    .  r„„„!„o„,!„„" 
"  An  excellent  book  of  reference  for  engineers,  and  a  valuable  text-book  for  students  of  engmeering. 

jh^g'valuable  manual  embodies  the  results  and  experience  of  the  leading  authorities  on  mechanical 

'"^'"T^e^tiiho^rttt'llected  together  a  surprising  quantity  °f P""'"!'^?'«'P,f  ^^i^JV^ 
much  judgment  in  the  selections  he  has  made.  .  .  .  There  is  no  doubt  th.Tt  this  book  is  one  of  the 
most  useful  of  its  kind  published,  and  will  be  a  very  popular  compendium  -£..|'m^^^^^ 

"A  mass  of  information,  set  down  in  simple  language,  and  n  such  a  form  that  it  can  be  easuy 
referred  W  at  any  Time.  The  matter  is  uniformly  good  and  well  chosen,  and  is  Y^'^^'dfedby 
[he  illustrations.   The  book  will  find  its  way  on  to  most  engineers'  shelves,  where  it  will  rank  as  one  of 

'^fT^n^\^^:^^^\^'^^on  the  otHce  shelf  of  all  practical  engineers."- 
English  Mechanic. 
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MR.  MUTTON'S  PRACTICAL  \\\NDBOOKS—coutinued. 


STEAM  BOILER  CONSTRUCTION. 

A  Practical  Handbook  for  Engineers,  Boiler-Makers,  and  Steam  Users.  Con- 
taining a  large  Collection  of  Rules  and  Data  relating  to  Recent  Practice  in  the 
Design,  Construction,  and  Working  of  all  kinds  of  Stationary,  Locomotive,  and 
Marine  Steam-Boilers.    By  Walter  S.  Hutton,  Civil  and  Mechanical  Engineer, 
Author  of  "  The  Works  Manager's  Handbook,"  '■  The  Practical  Engineer's 
Handbook,"  &c.    With  upwards  of  500  Illustrations.    Third  Edition,  thoroughly 
Revised,  in  part  Re-written,  and  much  Enlarged.    Medium  8vo,  over  600  pages, 
cloth,  strongly  bound  18/- 
^  This  Work  is  issued  in  contiiiiuitioii  of  the  Series  of  Handbooks  ivritten  by  the 
Author, viz: — "The  Works  Manager's  Handbook "fl/i(i  "The  Practical  Engineer's 
Handbook,"  which  are  so  highly  appreciated  by  Engineers  for  the  practical  nature  of  their 
information ;  and  is  consequently  written  in  the  same  style  as  those  ivorks. 

The  Author  believes  tliat  the  concentration,  in  a  convenient  form  for  easy  reference,  of  such 
a  large  amount  of  thoroughly  practical  information  on  Steam-Boilers,  ivill  be  of  considerable 
service  to  those  for  xvhom  it  is  intended,  and  he  trusts  the  book  may  be  deemed  wortliy  of  as 
favourable  a  reception  as  has  been  accorded  to  its  predecessors'. 

"  One  of  the  best,  if  not  the  best,  books  on  boilers  that  has  ever  been  published.  The  information 
is  of  the  right  Itind,  in  a  simple  and  accessible  form.  So  far  as  generation  is  concerned,  this  is, 
undoubtedly,  the  standard  book  on  steam  practice." — Electrical  Review. 

"  Every  detail,  both  in  boiler  design  and  manageinent,  is  clearly  laid  before  the  reader.  The 
volume  shows  that  boiler  construction  has  been  reduced  to  the  condition  of  one  of  the  most  exact 
sciences ;  and  such  a  book  is  of  the  utmost  value  to  the  fin  lie  slide  Engineer  and  Works  Manager." — 
Marine  Engineer. 

"  There  has  long  been  room  for  a  modern  handbook  on  steam  boilers ;  there  is  not  that  room  now, 
because  Mr.  Hutton  has  filled  it.  It  is  a  thoroughly  practical  book  for  those  who  are  occupied  in  the 
construction,  design,  selection,  or  use  of  boilers." — Engineer. 

"The  book  is  of  so  important  and  comprehensive  a  character  that  it  must  find  its  way  into  the 
libraries  of  every  one  interested  in  boiler  using  or  boiler  manufacture  if  they  wish  to  be  thoroughly 
informed.  We  strongly  recommend  the  book  for  the  intrinsic  value  of  its  contents." — Machinery  Market. 


PRACTICAL  MECHANICS'  WORKSHOP  COMPANION. 

Comprising  a  great  variety  of  the  most  useful  Rules  and  Formuls  in  Mechanical 
Science,  with  numerous  Tables  of  Practical  Data  and  Calculated  Results  for  Facili- 
tating Mechanical  Operations.  By  William  Templeton,  Author  of  "The  Engi- 
neer'sPractical  Assistant, "&c.,&c.  Eighteenth  Edition,  Revised,  Modernised,  and 
considerably  Enlarged  by  Walter  S.  Hutton,  C.E.,  Author  of  "The  Works 
Manager's  Handbook,"  ••  The  Practical  Engineer's  Handbook,"  &c.  Fcap.  8vo, 
nearly  500  pp.,  with  8  Plates  and  upwards  of  250  Illustrative  Diagrams,  strongly 
bound  for  workshop  or  pocket  wear  and  tear.  [Just  Published.  6/- 

"In  its  modernised  form  Hutton's  'Templeton'  should  have  a  wide  sale,  for  it  contains  much 
valuable  mformation  which  the  mechanic  will  often  find  of  use,  and  not  a  few  tables  and  notes  which 
he  might  look  for  m  vain  in  other  works.  This  modernised  edition  will  be  appreciated  by  all  who  have 
learned  to  value  the  original  editions  of '  Templeton.'  "—English  Mechanic. 

"It  has  met  with  great  success  in  the  engineering  workshop,  as  we  can  testify  ■  and  there  are  a 
great  many  meii  who,  m  a  great  measure,  owe  their  rise  in  life  to  this  little  hoo\i."— Building  News 

I  his  familiar  text-book— well  known  to  all  mechanics  and  engineers— is  of  essential  service  to  the 
every-day  requirements  of  engineers,  millwrights,  and  the  various  trades  connected  with  engineering 
Notice")  modernised  edition  is  worth  its  weight  in  gold  -Building  Nrws.  (Second 

"  This  well-known  and  largely-used  book  contains  information,  brought  up  to  date,  of  the  sort 
l°r.Z^^,}  •?  'he  foreman  and  draughtsman.  So  much  fresh  information  has  been  introduced  as  to 
constitute  it  practically  a  new  book    It  will  be  largely  used  in  the  office  and  \woTkshop."-Mech,utical 

Mr  wtl'f.r.'^l''''''''^  "^'^^^^  entrusted  the  task  of  revision  of  this  popular,  valuable,  and  useful  book  to 
Mr.  Hutton,  than  whom  a  more  competent  man  they  could  not  have  found."— /ro/i. 


ENGINEER'S  AND  MILLWRIGHT'S  ASSISTANT. 

^■Tllf'il""  °^  H'^^"^  '^^^'^^'  Data.  By  William  Templeton 
Eighth  Edition,  with  Additions.    i8mo,  cloth  2/6 

to  =nv°nfTiFi''^  ^  foremost  place  among  books  of  this  kind.   A  more  suitable  present  to  an  apprentice 
to  any  of  the  mechanical  trades  could  not  possibly  be  m:ide."—BiiiUling  News.  appruitlce 
A  deservedly  popular  work.  It  should  be  in  the  '  drawer 'of  every  mechanic."- JS»ff/,-s/.  Mechanic. 
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CROSBY  LOCKWQOD  &•  SON'S  CATALOGUE. 


THE  MECHANICAL  ENGINEER'S  REFERENCE  BOOK. 

For  Machine  and  Boiler  Construction.  In  Two  Parts.  Part  I.  General 
Engineering  Data.  Part  II.  Boiler  Construction.  With  51  Plates  and 
numerous  Ilhistrations.  By  Nelson  Foley,  M.I.N.  A.  Second  Edition,  Revised 
throughout  and  much  Enlarged.    Folio,  half-bound  .     Net.    £3  38. 

PART  I.  MkASURK.S.— CiRCUMFERKNCES  AND  AREAS,  &C.,  SQUARES,  CuBES,  FOURTH  PoWERS.— 

Square  and  Cuhk  Roots.— Sureace  of  Tubes.— Reciprocals.— Logarithms.— Mensuration.— 
Specific  Gravities  and  Weights.— Work  and  Power.— Heat.— Combustion.— Expansion  and 
Contraction.— Expansion  of  Gases.— Steam.— Static  Forces.— Gravitation  and  Attraction. 
— Motion  and  Computation  of  Resulting  Forces. — Accumulated  Work. — Centre  and  Radius 
OF  Gyration. — Moment  of  Inertia. — Centre  of  Oscillation. — Electricity.— Strength  of 
Materials.— Elasticity.— Test  Sheets  of  Metals.— Friction.— Transmission  of  Power.— 
Flow  of  Liquids. — Flow  of  Gases. — Air  Pumps,  Surface  Condensers,  &c.— Speed  of  Steam- 
ships.— Propellers. — Cutting  Tools. — Flanges. — Copper  Sheets  and  Tubes.— Screws,  Nuts, 
Bolt  Heads,  &c. — Recipes  and  Miscellaneous  Matter. — With  DIAGRAMS  for  Valve-Gear, 
Belting  and  Ropes,  Discharge  and  Suction  Pipes,  Screw  Propellers  and  Copper  Pii-es. 

PART  II.  Treating  of  Power  of  Boilers. — Useful  Ratios. — Notes  on  Construction. — 
Cylindrical  Boiler  Shells. — Circular  Furnaces. — Flat  Plates. — Stays.— Girders. — Screws. 
— Hydraulic  Tests. — Riveting. — Boiler  Setting,  Chimneys,  and  Mountings. — Fuels,  &c. — 
Examples  of  Boilers  and  Speeds  of  Steamships. — Nominal  and  Normal  Horse  Power. — With 
DIAGRAMS  for  all  Boiler  Calculations  and  Drawings  op  many  Varieties  of  Boilers. 

"  Mr.  Foley  is  well  fitted  to  compile  such  a  work.  The  diagrams  are  a  great  feature  of  the  work. 
It  may  be  stated  that  Mr.  Foley  has  produced  a  volume  which  will  undoubtedly  fulfil  the  desire  of  the 
author  and  become  indispensable  to  all  mechanical  engineers." — Marine  Engineer. 

"We  have  carefully  examined  this  work,  and  pronounce  it  a  most  excellent  reference  book  for  the 
use  of  marine  engineers."— yoi/iim/  of  American  Society  of  Naval  Engineers. 

COAL  AND  SPEED  TABLES. 

A  Pocket-book  for  Engineers  and  Steam-users.    By  Nelson  Foley,  Author  ot 
"  The  Mechanical  Engineer's  Reference  Book."    Pocket-size,  cloth        .  3/6 
"These  tables  are  designed  to  meet  the  requirements  of  every-day  use;  they  are  of  sufficient  scope 
for  most  practical  purposes,  and  may  be  conunended  to  engineers  and  users  of  steam." — Iron. 

TEXT-BOOK  ON  THE  STEAM  ENGINE. 

With  a  Supplement  on  Gas  Engines,  and  Part  II.  on  He.\t  Engines.  By 
T.  M.  GooDEVE.  M.A.,  Barrister-at-La\v,  Professor  of  Mechanics  at  the  Royal 
College  of  Science,  London;  Author  of  "  The  Principles  of  Mechanics,"  "The 
Elements  of  Mechanism,"  &c.  Fourteenth  Edition.  Crown  8vo,  cloth  6/- 
"  Professor  Goodeve  has  given  us  a  treatise  on  the  steam  engine,  which  will  bear  comparison  with 
anything  written  by  Huxley  or  Maxwell,  and  we  can  award  it  no  higher  pra\fe."— Engineer. 

"  Mr.  Goodeve's  text-book  is  a  work  of  which  every  young  engineer  should  possess  himself."— 
Mining  Journal. 

ON  GAS  ENGINES. 

With   Appendix  describing  a  Recent  Engine  with  Tube  Igniter.    By  T.  M. 

GooDEVE,  M.A.    Crown  8vo,  cloth  2/6 

"  Like  all  Mr.  Goodeve's  writings,  the  present  is  no  exception  in  point  of  general  excellence.  It  is 
a  valuable  little  volume." — Mechanical  World. 

THE  GAS  ENGINE  HANDBOOK. 

A  Manual  of  Useful  Information  for  the  Designer  and  the  Engmeer.  By 
E  W  Roberts,  M.E.  With  40  full-page  Engravings.  Small  Fcap.  8vo, 
Igather.  [Just  Published.  Net.  8/6 

A  TREATISE  ON  STEAM  BOILERS. 

Their  Strength,  Construction,  and  Economical  Working.    By  R.  Wilson,  C^. 

Fifth  Edition.    i2mo,  cloth    •  ®/" 

"  The  best  treatise  that  has  ever  been  published  on  steam  boi\ers."— Engineer. 

THE  MECHANICAL  ENGINEER'S  COMPANION. 

Of  Areas  Circumferences,  Decimal  Equivalents,  in  inches  and  feet,  millimetres, 
squares,  cubes,  roots.  &c. ;  Strength  of  Bolts,  Weight  of  Iron  &c.  .Weights 
Measures,  and  other  Data.  Also  Practical  Rules  for  Engine  1  ™Po>:  >o"s.  Bv 
R  Edwards.  M.Inst.C.E.    Fcap.  Svo,  cloth.  [Just  Publnml.    3  6 

"  A  very  useful  little  volume.    It  contains  many  tables,  classified  data  and  memoranda,  generally 

"'""^"wVA'TnS'sTef  io^^  handy  office  companion,'  giving,  in  a  succinct  fon.L  a  variety  of 

inform^tti  likTy  trbe  required  by  me'chanical  engineers  in  their  everyday  office  work,  -^atu.c. 
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A  HANDBOOK  ON  THE  STEAM  ENGINE. 

With  especial  Reference  to  Small  and  Medium-sized  Engines.  For  the  Use  of 
Enc'ine  Makers,  Mechanical  Draughtsmen,  Engineering  Students,  and  Users  of 
Steam  Power  By  Herman  Haeder,  C,E.  Translated  from  the  German  with 
Additions  and  Alterations,  by  H.  H.  P.  Powles,  A.M.I.C.E,,  M.I.M.E.  Second 
Edition,  Revised.  With  nearly  i.ioo  Illustrations.  Crown  8vo,  cloth  .  9,- 
"  A  perfect  encyclopEedia  of  the  steam  engine  and  its  details,  and  one  which  must  take  a  permanent 
place  in  English  drawing-offices  and  workshops."— /I  Foreman  Patterii-makei: 

"  This  il  an  excellent  book,  and  should  be  in  the  hands  of  all  who  are  interested  in  the  construction 
and  design  of  medium-sized  stationary  engines.  .  .  .  A  careful  study  of  its  contents  and  the  arrange- 
ment of  the  sections  leads  to  the  conclusion  that  there  is  probably  no  other  bookhkeit  in  this  country. 
The  volume  aims  at  showing  the  results  of  practical  experience,  and  it  certainly  may  claim  a  complete 
achievement  of  this  idea." — Nature.  ,  .   .     i,  j  •  .u 

"There  can  be  no  question  as  to  its  value.  We  cordially  commend  it  to  all  concerned  in  the 
design  and  construction  of  the  steam  engine." — Mechanical  World. 

BOILER  AND  FACTORY  CHIMNEYS. 

Their  Draught-Power  and  Stability.  With  a  Chapter  on  Lightiiiiis;  Conductors, 
By  Robert  Wilson,  A.I.C.E.,  Author  of  "A  Treatise  on  Steam  Boilers,"  &c. 

Crown  8vo,  cloth  3/6 

"A  valuable  contribution  to  the  literature  of  scientific  building."— r/ic  Builder. 

BOILER-MAKER'S  READY  RECKONER  &  ASSISTANT. 

With  E.xamples  of  Practical  Geometry  and  Templating,  for  the  Use  of  Platers, 
Smiths,  and  Riveters.    By  John  Courtney,  Edited  by  D.  K.  Clark,  M.I.C.E. 
Third  Edition,  480  pp.,  with  140  Illustrations.    Fcap.  Svo,  half-bound    .  7/- 
"No  workman  or  apprentice  should  be  without  this  book." — Iron  Trade  Circular. 

REFRIGERATING  &  ICE-MAKING  MACHINERY. 

A  Descriptive  Treatise  for  the  Use  of  Persons  Employing  Refrigerating  and  Ice- 
Making  Installations,  and  others.     By  A.  J.  Wallis-Tayler,  Assoc.  Member 
Inst.  C.E.    Second  Edition,  Revised  and  Enlarged.    Crown  Svo,  cloth  .  7/6 
"  Practical,  explicit  and  profusely  illustrated." — Glasgow  Herald. 

"  We  recommend  the  book,  which  gives  the  cost  of  various  systems  and  illustrations  showing 
details  of  parts  of  machinery  and  general  arrangements  of  complete  installations." — Builder. 

"  May  be  recommended  as  a  useful  description  of  the  machinery,  the  processes,  and  of  the 
facts,  figures,  and  tabulated  physics  of  refrigerating.  It  is  one  of  the  best  compilations  on  the 
subject." — Engineer. 

TEA  MACHINERY  AND  TEA  FACTORIES. 

A  Descriptive  Treatise  on  the  Mechanical  Appliances  required  in  the  Cultivation 
of  the  Tea  Plant  and  the  Preparation  of  Tea  for  the  Market.  By  A.  J.  Wallis- 
Tayler,  A.M.Inst.C.E.    Medium  Svo,  468  pp.    With  218  Illustrations. 

\Just  Published.    Net  25/- 

Summary  of  Contents. 

Mechanical  Cultivation  or  Tillage  of  the  Soil.— Plucking  or  Gathering  the  Leaf. — 
Tea  Factories. — The  Dressing,  Manufacture  or  Preparation  of  Tea  by  Mechanical 
Means.— Artificial  Withering  of  the  Leaf.— Machines  for  Rolling  or  Curling  the  Leaf. 
—  Fermenting  Process.— Machines  for  the  Automatic  Drying  or  Firing  of  the  Leaf.— 
Machines  for  Non-Automatic  Drying  or  Firing  of  the  Leaf.— Drying  or  Firing  Machines. 
—Breaking  or  Cutting,  and  Sorting  Machines.— Packing  the  Tea.— Means  of  Transport 
ON  Tea  Plantations.— Miscellaneous  Machinery  and  Apparatus.— Final  Treatment  of  the 
Tea. — Tables  and  Memoranda. 

"When  tea  planting  was  first  introduced  into  the  British  possessions,  little,  if  any,  machinery  was 
employed,  but  now  its  use  is  almost  universal.  This  volume  contains  a  very  full  account  of  the 
machinery  necessary  for  the  proper  outfit  of  a  factory,  and  also  a  description  of  the  processes  best 
carried  out  by  this  machinery."— /oiininZ  Society  of  A  rts. 

ENGINEERING  ESTIMATES,  COSTS,  &  ACCOUNTS. 

A  Guide  to  Commercial  Engineering.    With  numerous  Examples  of  Estimates 
and  Costs  of  Millwright  Work,  Miscellaneous  Productions,  Steam  Engines  and 
Steam  Boilers  ;  and  a  Section  on  the  Preparation  of  Costs  Accounts.    By  A 
^  General  Manager.    Second  Edition.    Svo,  cloth.  [Just  Published.  12/- 

Pv.r'vT,'!l^„'t  ^"  '^^■^y  ".se/ul  book,  covering  subject-matter  in  constant  requisition  in 

fntf,l  o  r  ^/'"f*  ^^"""kshoP-  ■  •  •  The  book  is  invaluable,  not  only  to  the  young  engineer,  but  also 
to  the  estimate  department  of  every  works."— /i/aVi/cr  s     s  .i-ci,  uui  aibo 

n,=.n'3''  '"^Tl'^  "  "Z"'^  unqualified  praise.  The  information  is  given  in  a  plain,  straightforward 
^iprv  ni;,  '"'f''^""  throughout  evidence  of  the  intimate  practical  acquaintance  of  the  ami  or  wi[h 
every  phase  of  commercial  engineering."— .Ucc/irtjitcd/  World.  >iui"ur  «ua 
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CROSBY  LOCKWOOD  6-  SON'S  CATALOGUE. 


AERIAL  OR  WIRE-ROPE  TRAMWAYS. 

o^°t'^?'''"''''°"  ''"'^  Management.   By  A.  J.  Wallis-Tayler,  A.M.Inst  C  E 
With  8i  Illustrations.    Crown  8vo,  cloth.  ^]u%t  Published  7/6 

"This  is  in  its  way  an  excellent  volume.   Without  going  into  the  minutis  of  the  subiect  it 
lays  before  us  readers  a  very  good  exposition  of  the  various  lystems  of  rope  fansmissio    in  uke  and 
gives  as  well  not  a  ittle  valuable  information  about  their  working,  repair  Jnd  nmnaglme  u    We  can 
safely  recommend  it  as  a  useful  general  treatise  on  the  subject."— He  Enirincer  ""'"S^""-'"-  "'^ 

The  book  will  rank  with  the  best  on  this  useful  topic,  and  we  recommend  it  to  those  whose 
busmess  is  the  transporting  of  minerals  and  goods:— Mining  Joimial. 

MOTOR  CARS  OR  POWER  CARRIAGES  FOR  COMMON 

ROADS. 

By  A.  J.  Wallis-Tayler,  A.M.Inst.C.E.    Author  of  "  Modern  Cycles  "  &c 
212  pp.,  with  76  Illustrations.    Crown  8vo,  cloth    ....  4/6 
.u,  ,"Tlie  book  is  clearly  expressed  throughout,  and  is  just  the  sort  of  work  that  an  engineer 
thiniting  of  turning  his  attention  to  motor-carriage  work,  would  do  well  to  read  as  a  preliminary  to 
starting  operations.  —£H^,'t)iemHg-.  ^ 

PLATING  AND  BOILER  MAKING. 

A  Practical  Handbook  for  Workshop  Operations.  By  Joseph  G.  Horner, 
A.M.I.M.E.    380  pp.,  with  338  Illustrations.    Crown  8vo,  cloth       .       .  7/6 

"  This  work  is  characterised  by  that  evidence  of  close  acquaintance  with  workshop  methods  which 
will  render  the  book  exceedingly  acceptable  to  the  practical  hand.  We  have  no  hesitation  in  com- 
mending the  work  as  a  serviceable  and  practical  handbook  on  a  subject  which  has  not  hitherto  received 
much  attention  from  those  qualified  to  deal  with  it  in  a  satisfactory  manner."— A/cc/ianica/  World. 

PATTERN  MAKING. 

A  Practical  Treatise,  embracing  the  Main  Types  of  Engineering  Construction, 
and  including  Gearing,  both  Hand  and  Machine-made,  Engine  Work,  Sheaves 
and  Pulleys,  Pipes  and  Columns,  Screws.  Machine  Parts,  Pumps  and  Cocks,  the 
Moulding  of  Patterns  in  Loam  and  Greensand,  &c.,  together  with  the  methods 
of  Estimating  the  weight  of  Castings;  with  an  Appendix  of  Tables  for  Work- 
shop  Reference.     By  Joseph  G.  Horner,  A.M.I.M.E.     Second  Edition, 
Enlarged.    With  450  Illustrations.    Crown  8vo,  cloth    ....  7/6 
"A  well-written  technical  guide,  evidently  written  by  a  man  who  understands  and  has  practised 
what  he  has  written  about.    .    .    .    We  cordially  recommend  it  to  engineering  students,  young 
journeymen,  and  others  desirous  of  being  initiated  into  the  mysteries  of  pattern-making." — Builder. 

"An  excellent  vade  mecnm  for  the  apprentice  who  desires  to  become  master  of  his  trade." — English 
Mechanic. 

MECHANICAL  ENGINEERING  TERMS. 

(Lockwood's  Dictionary  of).    Embracing  those  current  in  the  Drawing  Office, 
Pattern  Shop,  Foundry,  Fitting,  Turning,  Smiths',  and  Boiler  Shops,  &c.,  &c. 
Comprising  upwards  of  6,000  Definitions.     Edited  by  Joseph  G.  Horner, 
A.M.I.M.E.    Second  Edition,  Revised,  with  Additions.   Crown  8vo,  cloth  7/6 
"Just  the  sort  of  handy  dictionary  required  by  the  various  trades  engaged  in  mechanical  engineer- 
ing.   The  practical  engineering  pupil  will  find  the  book  of  great  value  in  his  studies,  and  every  foreman 
engineer  and  mechanic  should  have  a  copy." — Building  News. 

TOOTHED  GEARING. 

A  Practical  Handbook  for  Offices  and  Workshops.    By  J.  Horner,  A.M.I.M.E. 

With  184  Illustrations.    Crown  8vo,  cloth   6/- 

"  We  give  the  book  our  unqualified  praise  for  its  thoroughness  of  treatment  and  recommend  it  to 
all  interested  as  the  most  practical  book  on  the  subject  yet  written." — Mechanical  World. 

FIRE  PROTECTION. 

A  Complete  Manual  of  the  Organisation,  Machinery,  Discipline  and  General 
Working  of  the  Fire  Brigade  of  London.  By  Captain  Eyre  M.  Shaw,  C.B., 
Chief  OflScer,  Metropolitan  Fire  Brigade.  New  and  Revised  Edition.  Demy 
8vo,  cloth  Net  51- 

FIRES,  FIRE-ENGINES,  AND  FIRE-BRIGADES. 

With  a  History  of  Fire-Engines,  their  Construction,  Use,  and  Management ; 
Foreign  Fire  Systems  ;  Hints  on  Fire-Brigades,  &c.    By  C.  F.  T.  Young,  C.E. 

Svo,  cloth  24/- 

"  To  such  of  our  readers  as  are  interested  in  the  subject  of  fires  and  fire  apparatus,  we  can  most 
heartily  commend  this  book." — Engineering. 


MECHANICAL  ENGINEERING,  &^c. 


With 
Powis 


STONE  WORKING  MACHINERY. 

°M°l'.M.E."1?cond  Edition,  Enlarged,    Wi.h  Il,n,.r«,o„s.__  Cro,™  8™, 

Machinery  Market. 

PUMPS  AND  PUMPING. 

A  Handbook  for  Pump  Users.  Being  Notes  on  Selection  Construction  and 
Management.     By  M.   Powis  B..K.   M.l.M.E.     Fourth  Ed^tio.^^^Crow^ 

8V0,  cloth.  ,  ,  ..rr 

The  matter  is  set  forth  as  concisely  as  possible.  In  fact,  oondensation  '''i^JJ^f^'f^^^^^be'cf 
has  been  the  author's  aim  throughout;  yet  he  does  not  seem  to  have  omitted  anythmg  UKeiy  to  oe  or 

""•'.'•iCoughfy  pr^^^^^^^^  and  clearly  written."-G/«s.^o»  HeraU. 

MILLING  MACHINES  AND  PROCESSES. 

A  Practical  Treatise  on  Shaping  Metals  by  Rotary  Cutters.  Including  Informa- 
tion on  Making  and  Grinding  the  Cutters.  By  Paul  N.  Hasluck,  Author  of 
•■  Lathe  Work."  With  upwards  of  300  Engravings.  Large  crown  8vo,  352  pages^ 
cloth 

"A  new  departure  in  engineering  literature.  .  .  .  We  can  recommend  this  work  to  all  interested 
in  milling  machines  :  it  is  what  it  professes  to  be— a  practical  treatise.  —£nff»»i«er. 

"  A  capital  and  reliable  book  which  will  no  doubt  be  of  considerable  service  both  to  those  who  are 
already  acquainted  with  the  process  as  well  as  to  those  who  contemplate  its  adoption.  —Iiuiustnes. 

LATHE-WORK. 

A  Practical  Treatise  on  the  Tools,  Appliances,  and  Processes  employed  in  the 
Art  of  Turning.   By  Paul  N.  Hasluck.   Sixth  Edition.  Crown  8vo,  cloth.  5/- 
"  Written  by  a  man  who  knows  not  only  how  work  ought  to  be  done,  but  who  also  knows  how  to 
do  it,  and  how  to  convey  his  knowledge  to  others.   To  all  turners  this  book  would  be  valuable.  — 

Engineering.  _     ,  •      -m    •     1  i, 

"We  can  safely  recommend  the  work  to  young  engineers.  To  the  amateur  it  will  simply  be 
invaluable.   To  the  student  it  will  convey  a  great  deal  of  useful  information."— A")»g-»icer. 

SCREW  THREADS. 

And  Methods  of  Producing  Them.     With  numerous  Tables  and  complete 
Directions  for  using  Screw-Cutting  Lathes.    By  Paul  N.  Hasluck,  Author  of 
"<Lathe-Work,"  &c.    With  Seventy-four  Illustrations.     Fifth  Edition.  Waist- 
coat-pocket size         ........  •       •  1/6 

"  Full  of  useful  information,  hints,  and  practical  criticism.  Taps,  dies,  and  screwing  tools  generally 
are  illustrated  and  their  action  described.',' — Mechanical  World. 

"  It  is  a  complete  compendium  of  all  the  details  of  the  screw-cutting  lathe  ;  in  fact  a  miiUtim-in- 
parvo  on  all  the  subjects  it  treats  upon." — Carpenter  ami  Builder. 

TABLES    AND    MEMORANDA    FOR  ENGINEERS, 
MECHANICS,  ARCHITECTS,  BUILDERS,  &c. 

Selected  and  Arranged  by  Francis  Smith.  Sixth  Edition,  Revised,  including 
Electrical  Tables,  Formulae,  and  Memoranda.  Waistcoat-pocket  size, 
limp  leather.  PMished.  1/6 

"  It  would,  perhaps,  be  as  difficult  to  make  a  small  pocket-book  selection  of  notes  and  formulas  to 
suit  Ai,i,  engineers  as  it  would  be  to  make  a  universal  medicine ;  but  Mr.  Smith's  waistcoat-pocket 
collection  may  be  looked  upon  as  a  successful  attempt." — Engineer. 

"  The  best  example  we  have  ever  seen  of  270  pages  of  useful  matter  packed  into  the  dimensions  ot 
a  card  case." — Building  News.         "  A  veritable  pocket  treasury  of  knowledge." — Iron. 

POCKET  GLOSSARY  OF  TECHNICAL  TERMS. 

English-French,  French-English;  with  Tables  suitable  for  the  Architectural, 
Engineering,  Manufacturing,  and  Nautical  Professions.  By  John  James 
Fletcher,  Engineer  and  Surveyor.  Third  Edition.  200  pp.  Waistcoat-pocket 
size,  limp  leather.  [Jvst  Published.  Ije 

"  It  is  a  very  great  advantage  for  readers  and  correspondents  in  France  and  England  to  have  so 
large  a  luimber  of  the  words  relating  to  engineering  and  manufactures  collected  in  a  liliputian  volume. 
The  little  book  will  be  useful  both  to  students  and  travellers." — Architect. 

"  The  glossary  of  terms  is  very  coinplete,  and  many  of  the  Tables  arc  new  and  well-arranged.  We 
cordially  commend  the  book." — Mechanical  World. 
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THE  ENGINEER'S  YEAR-BOOK  FOR  1901. 

Comprising  Formulae,  Rules,  Tables,  Data  and  Memoranda  in  Civil,  Mechanical, 

Electrical,  Marine  and  Mine  Engineering.    By  H.  R.  Kempe,  A.M.Inst.C.E., 

M.I.E.E.,  Technical  Officer  of  the  Engineer-in-Chief's  Office,  General  Post 

Office,  London,  Author  of  "  A  Handbook  of  Electrical  Testing,"  "  The  Electrical 

Engineer's  Pocket-Book,"  &c.  With  nearly  i,ooo  Illustrations,  specially  Engraved 

for  the  work.    Crown  8vo,  850  pages,  leather.  [J'l^i  Published.  Bj- 

"  Represents  an  enormous  quantity  of  work,  and  forms  a  desirable  book  of  reference."— T/ie 
Engineer. 

"The  volume  is  distinctly  in  advance  of  most  similar  publications  in  this  country." — Enginceiing. 

"This  valuable  and  well-designed  book  of  reference  meets  the  demands  of  all  descriptions  of 
engineers."— Sn/i/n/(ij'  Review. 

"Teems  with  up-to-date  information  in  every  branch  of  engineering  and  construction." — Building 
News. 

"  The  needs  of  the  engineering  profession  could  hardly  be  supplied  in  a  more  admirable,  complete 
and  convenient  form.  To  say  that  it  more  than  sustains  all  comparisons  is  praise  of  the  highest  sort, 
and  that  may  justly  be  said  of  it." — Mining  Journal. 

"  There  is  certainly  room  for  the  new  comer,  which  supplies  explanations  and  directions,  as  well 
as  formulae  and  tables.  It  deserves  to  become  one  of  the  most  successful  of  the  technical  annuals." — 
Architect. 

"  Brings  together  with  great  skill  all  the  technical  information  which  an  engineer  has  to  use  day  by 
day.    It  is  in  every  way  admirably  equipped,  and  is  sure  to  prove  successful." — Scotsman. 

"  The  up-to-dateness  of  Mr.  Kempe's  compilation  is  a  quality  that  will  not  be  lost  on  the  busy 
people  for  whom  the  work  is  intended." — Ghisgow  Herald. 


THE  PORTABLE  ENGINE. 

A  Practical  Manual  on  its  Construction  and  Management.  For  the  Use 
of  Owners  and  Users  of  Steam  Engines  generally.  By  William  Dyson 
Wansbrough.    Crown  Svo,  cloth  3/6 

"  This  is  a  work  of  value  to  those  who  use  steam  machinery.  .  .  .  Should  be  read  by  every  one 
who  has  a  steam  engine,  on  a  farm  or  elsewhere." — Mark  Lane  Express. 

"  We  cordially  commend  this  work  to  buyers  and  owners  of  steam  engines,  and  to  those  who  have 
to  do  with  their  construction  or  use." — Timber  Trades  Journal. 

"  Such  a  general  knowledge  of  the  steam-engine  as  Mr.  Wansbrough  furnishes  to  the  reader  should 
be  acquired  by  all  intelligent  owners  and  others  who  use  the  steam  engine." — Building  JVeivs. 

"  An  e.xcellent  text-book  of  this  useful  form  of  engine.  The  '  Hints  to  Purchasers '  contain  a  good 
deal  of  common-sense  and  practical  wisdom." — English  Mechanic. 


IRON  AND  STEEL. 

A  work  for  the  Forge,  Foundry,  Factory,  and  Office.  Containing  ready,  useful, 
and  trustworthy  Information  for  Ironmasters  and  their  Stock-takers  ;  Managers 
of  Bar,  Rail,  Plate,  and  Sheet  Rolling  Mills ;  Iron  and  Metal  Founders  ;  Iron 
Ship  and  Bridge  Builders;  Mechanical,  Mining,  and  Consulting  Engineers; 
Architects,  Contractors,  Builders,  &c.  By  Charles  Hoare,  Author  of  "  The 
Slide  Rule, "  &c.    Ninth  Edition.    32mo,  leather  6/- 

"  For  comprehensiveness  the  book  has  not  its  equal." — Iron. 
"  One  of  the  best  of  the  pocket  books." — English  Mechanic. 

CONDENSED  MECHANICS. 

A  Selection  of  Formulas,  Rules,  Tables,  and  Data  for  the  Use  of  Engineenng 
Students,  Science  Classes,  &c.  In  accordance  with  the  Requirements  of  the 
Science  and  Art  Department.    By  W.  G.  Crawford  Hughes,  A.M.I.C.E. 

Crown  Svo,  cloth  2/6 

"  The  book  is  well  fitted  for  those  who  are  either  confronted  with  practical  problems  in  their  work, 
or  are  preparing  for  examination  and  wish  to  refresh  their  knowledge  by  gomg  through  their  formulae 

^^^'"  iris'\v4"l'u^anged,'  and  meets  the  wants  of  those  for  whom  it  is  intended: —Railway  Neics. 

THE  SAFE  USE  OF  STEAM. 

Containing  Rules  for  Unprofessional  Steam-users.    By  an  Engineer.  Seventh 

Edition.  Sewed  

"  If  steam-users  would  but  learn  this  little  book  by  heart,  boiler  explosions  would  become  sensa- 
tions by  their  vaiity."— English  Mechanic. 


MECHANICAL  ENGINEERING,  &^c. 
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THE  LOCOMOTIVE  ENGINE. 

The  Autobiography  of  an  Old  Locomotive  Engine.   By  Robert  Weatherburn, 
M  I  M.E.    With  Illustrations  and  Portraits  of  George  and  Robert  Stephen- 
son.   Crown  8vo,  cloth.  [Just  Published.    Net.  2/6 
Summary  of  Contents.    Prologue.— Cylinders.— Motions.— Connecting  Rods.— Fkamks.— 

WHfELs!TurP,s:rLACKr&C.-lNJECTORS.-Bo.LERS.-SMOK^ 

AND  Awning.— Internal  Dissensions.— Engine  Drivers,  &c. 

"  It  would  be  difficult  to  imagine  anything  more  ingeniously  planned,  more  cleverly  worked  out, 
and  more  charmingly  written.  Readers,  whether  young  or  old,  of  a  mechanical  turn,  cannot  fail  to 
find  the  volume  most  enjoyable  as  well  as  most  instructive."— G/nsgow  HeraM. 

THE  LOCOMOTIVE  ENGINE  &  ITS  DEVELOPMENT. 

A  Popular  Treatise  on  the  Gradual  Improvements  made  in  Railway  Engines 
between  1803  and  1896.    By  Clement  E.  Stretton.  C.E.    Fifth  Edition. 
Revised  and  Enlarged.    With  120  Illustrations.    Crown  8vo,  cloth       .  3/6 
"  Students  of  railway  history  and  all  who  are  interested  in  the  evolution  of  the  modern  locomotive 
will  find  much  to  attract  and  entertain  in  this  volume." — The  Times. 

LOCOMOTIVE  ENGINE  DRIVING. 

A  Practical  Manual  for  Engineers  in  Charge  of  Locomotive  Engines.  By 
Michael  Reynolds,  formerly  Locomotive  Inspector,  L.  B.  and  S.  C.  R.  Ninth 
Edition.    Including  a  Key  to  the  Locomotive'  Engine.    Cr.  8vo,  cloth.  4/6 
"  Mr.  Reynolds  has  supplied  a  want,  and  has  supplied  it  well.    We  can  confidently  recommend  the 
book  not  only  to  the  practical  driver,  but  to  everyone  who  takes  an  interest  in  the  performance  of 
locomotive  engines." — The  Engineer. 

"  Mr.  Reynolds  has  opened  a  new  chapter  in  the  literature  of  the  day.  This  admirable  practical 
treatise,  of  the  practical  utility  of  which  we  have  to  speak  in  terms  of  warm  commendation." — Athcnceum. 

THE  MODEL  LOCOMOTIVE  ENGINEER, 

Fireman,  and  Engine-Boy.  Comprising  a  Historical  Notice  of  the  Pioneer 
Locomotive  Engines  and  their  Inventors.    By  Michael  Reynolds.  Second 

Edition,  with  Revised  Appendix.    Crown  Svo,  cloth  4/6 

"From  the  technical  knowledge  of  the  author,  it  will  appe.il  to  the  railway  man  of  to-day  more 
forcibly  than  anything  written  by  Dr.  Smiles." — English  Mechanic. 

"We  should  be  glad  to  see  this  book  in  the  possession  of  everyone  in  the  kingdom  who  has  ever 
laid,  or  is  to  lay,  hands  on  a  locomotive  engine." — Iron. 

CONTINUOUS  RAILWAY  BRAKES. 

A  Practical  Treatise  on  the  several  Systems  in  Use  in  the  United  Kingdom : 
their  Construction  and  Performance.  By  Michael  Reynolds.  Large  crown 
Svo,  cloth  9/- 

"  A  popular  explanation  of  the  different  brakes.  It  will  be  of  great  assistance  in  forming  public 
opinion,  and  will  be  studied  with  benefit  by  those  who  take  an  interest  in  the  brake." — English  Mechanic. 

STATIONARY  ENGINE  DRIVING. 

A  Practical  Manual  for  Engineers  in  Charge  of  Stationary  Engines.  By 
Michael  Reynolds.  Sixth  Edition.  With  Plates  and  Woodcuts.  Crown 
8vo,  cloth  4/6 

"  The  author  is  thoroughly  acquainted  with  his  subjects,  and  his  advice  on  the  various  points  treated 
is  clear  and  practical." — Engineering. 

"Our  author  leaves  no  stone  unturned.  He  is  determined  that  his  readers  shall  not  only  know 
something  about  the  stationary  engine,  but  all  about  it." — Engineer. 

ENGINE-DRIVING  LIFE. 

Stirring  Adventures  and  Incidents  in  the  Lives  of  Locomotive  Engine-Drivers. 
By  Michael  Reynolds.    Third  Edition.    Crown  Svo,  cloth.         .       .  1/6 
"  From  first  to  last  perfectly  fascinating.  Wilkie  Collins's  most  thrilling  conceptions  are  thrown  into 
the  shade  by  true  incidents,  endless  in  their  variety,  related  in  every  page."— A'o)  «/t  British  Mail. 

THE  ENGINEMAN'S  POCKET  COMPANION, 

And  Practical  Educator  for  Enginemen,  Boiler  Attendants,  and  Mechanics. 
By  Michael  Reynolds.  With  Forty-five  Illustrations  and  numerous  Diagrams. 
Fourth  Edition,  Revised.    Royal  i8mo,  strongly  bound  for  pocket  wear   .  3/6 
I'  This  admirable  work  is  the  honest  workmanship  of  a  competent  engineer." — Glasgow  Herald. 
■  J  ^         meritorious  work,  giving  in  a  succinct  and  practical  form  all  the  information  an  engine- 
minder  desirous  of  mastering  the  scientific  principles  of  his  daily  calling  would  require."— T/ic  Miller. 
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CROSBY  LOCKWOOD  &'  SON'S  CATALOGUE. 


CIVIL  ENGINEERING,  SURVEYING,  ETC. 


LIGHT   RAILWAYS  FOR  THE  UNITED  KINGDOM, 

INDIA,  AND  THE  COLONIES. 

A  Practical  Handbook  setting  forth  the  Principles  on  which  Light  Railways 
should  be  Constructed,  Worked,  and  Financed ;  and  detailing  the  cost  of 
Construction,  Equipment.  Revenue  and  Working  Expenses.  By  J.  C.  Mackay, 
F.G.S.,  A.M. Inst. C.E.  Illustrated  with  Plates  and  Diagrams.  8vo.  cloth  15,-- 
"  Mr-  Mackay's  volume  is  clearly  and  concisely  written,  admirably  arranged,  and  freely  illustrated. 

The  book  is  exactly  what  has  been  long  wanted.   We  recommend  it  to  all  interested  in  the  subject 

It  is  sure  to  have  a  wide  sale." — Railway  Naos. 

TUNNELLING. 

A  Practical  Treatise.  By  C.  Prelini,  C.E.,  with  Additions  by  C.  S.  Hill,  C.E. 
With  150  Diagrams  and  Illustrations.    Royal  8vo,  cloth. 

[Just  Published.    Net.  16/- 

PRACTICAL  TUNNELLING. 

Explaining  in  detail  Setting-out  the  Works,  Shaft-sinking,  and  Heading-driving, 
Ranging  the  Lines  and  Levelling  underground,  Sub-Excavating,  Timbering  and 
the  Construction  of  the  Brickwork  of  Tunnels.  By  F.  W.  Simms,  M.Inst.  C.E. 
Fourth  Edition,  Revised  and  Further  Extended,  including  the  most  Recent 
(1895)  Examples  of  Sub-aqueous  and  other  Tunnels  by  D.  Kinnear  Clark, 
M.Inst. C.E.    With  34  Folding  Plates.    Imperial  Svo,  cloth  .  £2  2s. 

"The  present  (i8g6)  edition  has  been  brought  right  up  to  date,  and  is  thus  rendered  a  work  to 
which  civil  engineers  generally  should  have  ready  access,  and  to  which  engineers  who  have  con- 
struction work  can  hardly  afford  to  be  without,  but  which  to  the  younger  members  of  the  profession 
is  invaluable,  as  from  its  pages  they  can  learn  the  state  to  which  the  science  of  tunnelling  has 
attained." — Railway  News. 

THE   WATER    SUPPLY    OF    TOWNS,    AND  THE  CON- 
STRUCTION OF  WATER- WORKS. 

A  Practical  Treatise  for  the  Use  of  Engineers  and  Students  of  Engineering.  By 
W.  K.  Burton,  A.M.Inst.C.E.,  Consulting  Engineer  to  the  Tokyo  Water- 
Works.  Second  Edition,  Revised  and  Extended.  With  numerous  Plates  and 
Illustrations.    Super-royal  8vo,  buckram.  [Just  Published.  25/- 

CHiNERY.— XVII.  Flow  of  Watkr  in  Conduits 
—Pipes  and  Open  Channels.— XVIII.  Distri- 
bution Systems.— XIX.  Special  Provisions 
FOR  THE  Extinction  of  Fire.— XX.  Pipes  for 


I.  Introductory. — II.  Different  Qualities 
OK  Water. — III.  Quantity  of  Water  to  he 
Provided. — IV.  On  Ascertaining  whether  a 
Proposed  Source  of  Supply  is  Sufficient. 
— V.  On  Estimating  the  Storage  Capacity 

REQUIRED  to  he  PROVIDED. — VI.  CLASSIFICA- 
TION OF  Waterworks. — VII.  Impounding  Re- 
servoirs. —  VIII.  Earthwork  Dams.  —  IX. 
Masonry  Dams. — X.  The  Purification  ok 
Water. — XI.  Settling  Reservoirs. — XII. Sand 
Filtration. — XIII.  Purification  of  Water 
BY  Action  of  Iron,  Softening  of  Water  hy 
Action  of  Lime,  Natural  Filtration. — XIV. 
Service  or  Clean  Water  Reservoirs — 
Water  Towers — Stand  Pipes. — XV.  The  Con- 
nection OF  Settling  Reservoirs,  Filter  Beds 
AND  Service  Reservoirs.— XVI.  Pumping  Ma 


Waterworks.— XXI.  Prevention  of  Waste 
OF  Water.— XXII.  Various  Appliances  used 
in  Connection  with  Waterworks. 


Appendix  I.  By  Prof.  JOHN  MILNE,  F.R.S. 
-Considerations  concerning  the  Prob- 
able Effects  of  Earthquakes  on  Water- 
works, AND  the  Special  Precautions  to 
be  taken  in  Earthquake  Countries. 
Appendix  II.  By  JOHN  DE  RIJKE,  C.E.- 
On  Sand  Dunes  and   Dune   Sand  as  a 

^^.w.w..  ...i.,.^  .....   -    Source  of  Water  Supply. 

•■The7h1iplerilpo"n'm'traaon  of  water  is  very  complete,  and  the  details  of  construction  vvelHUus- 
trated.    .    .    .   The  work  should  be  specially  valuable  to  civil  engineers  engaged  m  work  m  Japan, 

but  the  interest  is  by  no  means  confined  to  that  locality."— £»gmeer.  „,„„.,rn(mn  of  thi>; 

"  We  congratulate  the  author  upon  the  practical  commonsense  shown  in  the  pre  aration  ot  tms 
work.  .  .  The  plates  and  diagrams  have  evidently  been  prepared  with  great  care,  and  cannot 
fail  to  be  of  great  assistance  to  the  student."— /JidViic''. 

RURAL  WATER  SUPPLY. 

A  Practical  Handbook  on  the  Supply  of  Water  and  Construction  of  Waterworks 
for  small  Country  Districts.  By  Allan  Greenwell,  A.M  I.C.E.,  and  vv.  i. 
Curry,  A.M.I.C.E..  F.G.S.  With  Illustrations.  Second  Edition  Revised. 
Crown  8vo,  cloth.  [Just  Publ,sl,cd.  5/- 

"  We  conscientiously  recommend  it  as  a  very  useful  book  for  those  concerned  i" 
for  small  districts,  giving  a  great  deal  of  practical  information  in  »  S"y'll  comp^^^^^^^  v^ilfe"  supply    ■  • 

"  The  volume  lontains  valuable  information  upon  all  matters  connected  with  ^v?:'er  suppl) 
It  is  full  of  details  on  points  which  are  continually  before  waterworks  engineers.  -Nalwc. 


CIVIL  ENGIMEERING,  SURVEYING,  &^c. 


THE  WATER  SUPPLY  OF  CITIES  AND  TOWNS. 

Bv  William  Humber,  A.-M.Inst.C.E.,  and  M.Inst.M.E  Author  of  ■'Cast  and 
Wrought  Iron  Bridge  Construction."  &c..  &c.  Illustrated  ^vlth  50  Double  Plates 
I  Single  Plate.  Coloured  Frontispiece,  and  upwards  of  250  Woodcuts,  and 
con^fning  400  pages  of  Text.  Imp.  4to,  elegantly  and  substantially  half4)otm^d 
in  morocco. 

List  of  Contents. 


XIII.  Distribution  of  Water.— XIV.  Meters, 
Service  Pipes,  and  House  Fittings.— XV. 
The  Law  and  Economy  of  Water  Works. — 

XVI.  Constant  and  Intermittent  Supply.— 

XVII.  Description  of  Plates.— Appendices, 
GIVING  Tables  ok  Rates  of  Supply,  Velo- 
cities, &c.,  &c.,  together  with  Specifica- 
tions of  several  Works  illustkatfd,  among 
WHICH  will  be  found:  Aberdeen,  Bideford, 
Canterbury,  Dundee,  Halifa.x,  Lambeth, 
rotherham,  dublin,  and  others. 


I.  Historical  Sketch  of  some  of  the  means 

THAT  HAVE  BEEN  ADOPTED  FOR  THE  SuPPLY  OF 

Water  to  Cities  and  Towns.— II.  Water  and 
THE  Foreign  Matter  usually  associated 
WITH  it.— III.  Rainfall  and  Evaporation.— 
IV.  Springs  and  the  Water-Bearing  Forma- 
tions of  various  Districts.— V.  Measurement 
AND  Estimation  of  the  Flow  of  Water.— 
VI.  On  the  Selection  of  the  Source  of 
Supply. —  VII.  Wells.— VIII.  Reservoirs.— 
IX.  The  Purification  of  Water.— X.  Pumps. 
—XI.  Pumping  Machinery.— XII.  Conduits.— 

"The  most  systematic  and  valuable  work  upon  water  supply  hitherto  produced  in  English,  or  in  any 
other  language.  ...  Mr.  Humber's  work  is  characterised  almost  throughout  by  an  exhanstiveness 
much  more  distinctive  of  French  and  German  than  of  English  technical  treatises.  ■—Engineer. 

HYDRAULIC  POWER  ENGINEERING. 

A  Practical  Manual  on  the  Concentration  and  Transmission  of  Power  by 
Hydraulic  Machinery.  By  G.  Ckoydon  Marks,  A.M. Inst. C.E.  With  nearly 
200  Illustrations.    8vo,  cloth  [Just  Published.    Net.  9/- 

SuMMARY  OF  Contents. 

working  and  Forging  Machinery.— Hydraulic 
Riveters. — Hand  anp  Power  Pumps. — Steam 
Pumps. — Turbines. — Impulse  Turbines. — Re- 


action Turbines. — Design  of  Turbines  in 
Detail.  —  Water  Wheels.  —  Hydraulic  En- 
gines.— Recent  Achievements. — Pressure  or 
Water. — Action  of  Pumps,  &c. 


Principles  of  Hydraulics. — The  Flow  of 
Water.  —  Hydraulic  Pressures.  —  Material. 
— Test  Load.— Packings  for  Sliding  Sur- 
faces.— Pipe  Joints. — Controlling  Valves. 
— Platform  Lifts. — Workshop  and  Foundry 
Cranes.  —  Warehouse  and  Dock  Cranes. — 
Hydraulic  Accumulators  — Presses  for 
Baling  and  other  Purposes. — Sheet  Metal- 

"  We  have  nothing  but  praise  for  this  thoroughly  valuable  work.  The  author  has  succeeded  in 
rendering  his  subject  interesting  as  well  as  instructive." — Practical  Engineer, 

"  Can  be  unhesitatingly  recommended  as  a  useful  and  up-to-date  manual  on  hydraulic  transmission 
and  utilisation  of  power." — Mechanical  World. 

HYDRAULIC  TABLES,  CO-EFFICIENTS,  &  FORMULAS!. 

For  Finding  the  Discharge  of  Water  from  Orifices,  Notches,  Weirs,  Pipes,  and 
Rivers.  With  New  Formulae,  Tables,  and  General  Information  on  Rain-fall, 
Catchment-Basins,  Drainage,  Sewerage,  Water  Supply  for  Towns  and  Mill 
Power.  By  John  Neville,  Civil  Engineer,  M.R.I. A.  Third  Edition,  carefully 
Revised,  with  considerable  Additions.    Numerous  Illustrations.    Crown  8vo. 

cloth  14/- 

"It  is,  of  all  English  books  on  the  subject,  the  one  nearest  to  completeness." — Architect. 

HYDRAULIC  MANUAL. 

Consisting  of  Working  Tables  and  Explanatory  Text.    Intended  as  a  Guide  in 

Hydraulic  Calculations  and  Field  Operations.    By  Lowis  D'A.  Jackson,  Author 

of  "Aid  to  Survey  Practice,"  "Modern  Metrology,"  &c.     Fourth  Edition, 

Enlarged.    Large  crown  8vo,  cloth  16/- 

"  The  author  has  constructed  a  manual  which  may  be  accepted  as  a  trustworthy  guide  to  this  branch 
of  the  engineer's  profession." — Engineering. 

WATER  ENGINEERING. 

A  Practical  Treatise  on  the  Measurement,  Storage,  Conveyance,  and  Utilisation 
of  Water  for  the  Supply  of  Towns,  for  Mill  Power,  and  for  other  Purposes.  By 
Charles  Slagg,  A.M.Inst.C.E.    Second  Edition.    Crown  8vo,  cloth    .  7/6 

"  As  a  small  practical  treatise  on  the  water  supply  of  towns,  and  on  some  applications  of  water- 
power,  the  work  is  in  inanv  respects  e-acttWenl."— Engineering. 

"The  author  has  collated  the  results  deduced  from  the  experiments  of  the  most  eminent 
authorities,  and  has  presented  them  in  a  compact  and  practical  form,  accompanied  by  very  clear 
and  detailed  explanations.  .  .  .  The  application  of  water  as  a  motive  power  is  treated  very  carefully 
and  exhaustively.  —Uiu/rfer.  ' 
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THE  RECLAMATION  OF  LAND  FROM  TIDAL  WATERS 

\:i^\f^^'^°''V°^  Engineers.  Landed  Proprietors,  and  others  interested  \n  Works 
'  Beazelev.  M.lnst.C.E.    With  Illustrations 

..-ruj,    ,   I  [Just  Published.    Net  ^0I6 

MASONRY  DAMS  from  INCEPTION  TO  COMPLETION 

Including  numerous  Formulas.  Forms  of  Specification  and  Tender,  Pocket 
Diagram  of  Forces,  c^:c.  For  the  use  of  Civil  and  Mining  Engineers  By  C  F 
Courtney,  M.lnst.C.E.    8vo.  cloth  .  .  .  '  9/^ 

.aJ^-IK,""^""""  a  good  deal  of  valuable  data,  and  furnishes  the  engineer  with  nractica"! 

?ot^d^.o^:r?.U'1^^S^^^^^^^^^  ----^^  °"  positfontl^c^t'itK: 

RIVER  BARS. 

The  Causes  of  their  Formation,  and  their  Treatment  by  "  Induced  Tidal  Scour  " 
with  a  Description  of  the  Successful  Reduction  by  this  Method  of  the  Bar  'at 
Dublin.    By  I.  J.  Mann,  Assist.  Eng.  to  the  Dublin  Port  and  Docks  Board 
Koyal  8vo,  cloth  y^g 

"  We  recommend  all  interested  in  harbour  works— and.  indeed,  those  concerned  in  the  improve- 
ments of  rivers  generally— to  read  Mr.  Mann's  interesting  work."— Engineer. 

DRAINAGE  OF  LANDS,  TOWNS,  AND  BUILDINGS. 

By  G.  D.  Dempsey.  C.E.  Revised,  with  large  Additions  on  Recent  Practice 
IN  Drainage  Engineering,  by  D.  Kinnear  Clark,  M.lnst.C.E.  Third 
Edition.    Fcap.  8vo,  cloth  4.5 

"  The  new  matter  added  to  Mr.  Dempsey's  excellent  work  is  characterised  by  the  comprehensive 
grasp  and  accuracy  of  detail  for  which  the  name  of  Mr.  D.  K.  Clark  is  a  sufficient  voucher."— 
Allienaiini. 

TRAMWAYS :  THEIR  CONSTRUCTION  &  WORKING. 

Embracing  a  Comprehensive  History  of  the  System  ;  with  an  e.xhaustive  Analysis 
of  the  Various  Modes  of  Traction,  including  Horse  Power.  Steam.  Cable 
Traction,  Electric  Traction,  &c. ;  a  Description  of  the  Varieties  of  Rolling  Stock; 
and  ample  Details  of  Cost  and  Working  Expenses.  New  Edition,  Thoroughly 
Revised,  and  Including  the  Progress  recently  made  in  Tramway  Construction, 
&c.  &c.    By  D.  Kinnear  Clark,  M.lnst.C.E.    With  400  Illustrations.  Svo, 

780  pages,  buckram  28/- 

"The  new  volume  is  one  which  will  rank,  among  tramway  engineers  and  those  interested  in 
tramway  working,  with  the  author's  world-famed  book  on  railway  machinery." — The  Engineer. 

PRACTICAL  SURVEYING. 

A  Text-Book  for  Students  preparing  for  Examinations  or  for  Survey-work  in  the 
Colonies.  By  George  W.  Usill,  A. M.I. C.E.  With  4  Lithographic  Plates  and 
upwards  of  330  Illustrations.  Sixth  Edition.  Including  Tables  of  Natural  Sines, 
Tangents,  Secants,  &c.  Crown  Svo,  7/6  cloth;  or,  on  Thin  Paper,  leather, 
gilt  edges,  rounded  corners,  for  pocket  use.  [Just  Ptibli shed.  12/6 

"  The  best  forms  of  instruments  are  described  as  to  their  construction,  uses  and  modes  of  employ- 
ment, and  there  are  innumerable  hints  on  work  and  equipment  such  as  the  author,  in  his  experience  as 
surveyor,  draughtsman  and  teacher,  has  found  necessary,  and  which  the  student  in  his  inexperience 
will  find  most  serviceable." — Engineer. 

"The  latest  treatise  in  the  English  language  on  surveying,  and  we  have  no  hesitation  in  saying 
that  the  student  will  find  it  a  better  guide  than  any  of  its  predecessors.  Deserves  to  be  recognised 
as  the  first  book  which  should  be  put  in  the  hands  of  a  pupil  of  Civil  Engineering." — Architect. 

AID  TO  SURVEY  PRACTICE. 

For  Reference  in  Surveying.  Levelling,  and  Setting-ont ;  and  in  Route  Surveys 
of  Travellers  by  Land  and  Sea.  With  Tables,  Illustrations,  and  Records.  By 
Lewis  D'A.  Jackson.  A.M. I.e. E.    Second  Edition.  Enlarged.   8vo.  cloth  12,6 

"  Mr.  Jackson  has  produced  a  valuable  vaite-nieciim  for  the  surveyor.  We  can  recommend  this  book 
as  containing  an  admirable  supplement  to  the  teaching  of  the  accomplished  surveyor."— .-1  Ihenctum. 

"  The  author  brings  to  his  work  a  fortunate  union  of  theory  and  practical  experience  which,  aided 
by  a  clear  and  lucid  style  of  writing,  renders  the  book  a  very  useful  one."— liuililer. 
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SURVEYING  WITH  THE  TACHEOMETER. 

A  Practical  Manual  for  the  use  of  Civil  and  Military  Engineers  and  Surveyors. 
Including  two  series  of  Tables  specially  computed  for  the  Reduction  of  Readings 
in  Sexagesimal  and  in  Centesimal  Degrees  By  Neil  Kennedy  M.Inst  QE. 
With  Diagrams  and  Plates.    Demy  8vo,  cloth.  [Just  Published.    Net  10/6 

"  The  work  is  very  clearly  written,  and  should  remove  all  difficulties  in  the  way  of  any  surveyor 
desirous  of  making  use  of  this  useful  and  rapid  instrument."— iVn^/re. 

ENGINEER'S  &  MINING  SURVEYOR'S  FIELD  BOOK. 

Consisting  of  a  Series  of  Tables,  with  Rules,  Explanations  of  Systems,  and  use  of 
Theodolite  for  Traverse  Surveying  and  Plotting  the  Work  with  minute  accuracy 
by  means  of  Straight  Edge  and  Set  Square  only  ;  Levelling  with  the  Theodo- 
lite ;  Setting-out  Curves  with  and  without  the  Theodolite ;  Earthwork  Tables, 
&c.    By  W.  Davis  Haskoll.  C.E.   With  numerous  Woodcuts.   Fourth  Edition, 

Enlarged.   Crown  8vo,  cloth  12/- 

"  The  book  is  very  handy ;  the  separate  tables  of  sines  and  tangents  to  every  minute  will  make  it 
iise"ful  for  many  other  purposes,  the  genuine  traverse  tables  e.xisting  all  the  same."— ^M«;i«'"m. 

LAND  AND  MARINE  SURVEYING. 

In  Reference  to  the  Preparation  of  Plans  for  Roads  and  Railways  ;  Canals,  Rivers, 
Towns'  Water  Supplies ;  Docks  and  Harbours.  With  Description  and  Use  of 
Surveying  Instruments.  By  W.  Davis  Haskoll,  C.E.  Second  Edition,  Revised, 

with  Additions.    Large  crown  8vo,  cloth  9/- 

"  This  book  must  prove  of  great  value  to  the  student.  We  have  no  hesitation  in  recommending  it, 
feeling  assured  that  it  will  more  than  repay  a  careful  sludy."—Mechaincul  World. 

"A  most  useful  book  for  the  student.  We  can  strongly  recommend  it  as  a  carefully-written  and 
valuable  text-book.    It  enjoys  a  well-deserved  repute  among  surveyors."— iJ»i/(?tv. 

PRINCIPLES  AND  PRACTICE  OF  LEVELLING. 

Showing  its  Application  to  purposes  of  Railway  and  Civil  Engineering  in  the 
Construction  of  Roads ;  with  Mr.  Telford's  Rules  for  the  same.  By  Frederick 
W.  SiMMS,  M.Inst. C.E.  Eighth  Edition,  with  Law's  Practical  Examples  for 
Setting-out  Railway  Curves,  and  Trautwine's  Field  Practice  of  Laying-out 
Circular  Curves.  With  7  Plates  and  numerous  Woodcuts,  8vo.  .  .  8/6 
*,*  Trautwine  on  Curves  may  be  had  separate    .....  5/- 

"  The  text-book  on  levelling  in  most  of  our  engineering  schools  and  colleges." — Engineer. 

"The  publishers  have  rendered  a  substantial  service  to  the  profession,  especially  to  the  younger 
members,  by  bringing  out  the  present  edition  of  Mr.  Simms's  useful  work." — Engineering. 

AN  OUTLINE  OF  THE  METHOD  OF  CONDUCTING 

A  TRIGONOMETRICAL  SURVEY, 

For  the  Formation  of  Geographical  and  Topographical  Maps  and  Plans,  Military 
Reconnaissance,  LEVELLING,  &c.,  with  Useful  Problems,  Formulae,  and 
Tables.  By  Lieut. -General  Frome,  R.E.  Fourth  Edition,  Revised  and  partly 
Re-written  by  Major-General  Sir  Charles  Warren,  G.C.M.G.,  R.E.    With  19 

Plates  and  115  Woodcuts,  royal  8vo,  cloth  16/- 

"  No  words  of  praise  from  us  can  strengthen  the  position  so  well  and  so  steadily  maintained  by 

this  work.    Sir  Charles  Warren  has  revised  the  entire  work,  and  made  such  additions  as  were  necessary 

to  bring  every  portion  of  the  contents  up  to  the  present  date." — Broad  Arrow. 

TABLES  OF  TANGENTIAL  ANGLES  &  MULTIPLES. 

For  Setting-out  Curves  from  5  to  200  Radius.  By  A.  Beazeley,  M.Inst.C.E. 
Sixth  Edition,  Revised.  With  an  Appendix  on  the  use  of  the  Tables  for 
Measuring  up  Curves.  Printed  on  50  Cards,  and  sold  in  a  cloth  box,  waistcoat- 
pocket  size.  [Just  Published.  3/6 
"  Each  table  is  printed  on  a  small  card,  which,  being  placed  on  the  theodolite,  leaves  the  hands  free 
to  manipulate  the  instrument— no  small  advantage  as  regards  the  rapidity  o{  work."— Engineer 

"  Verv  handy :  a  man  may  know  that  all  his  day's  work  must  fall  on  two  of  these  cards  which  lie 
puts  into  his  own  card-case,  and  leaves  the  rest  behind."— At hena-nm. 

HANDY  GENERAL  EARTHWORK  TABLES. 

Giving  the  Contents  in  Cubic  Yards  of  Centre  and  Slopes  of  Cutting.^;  and 
Embankments  from  3  inches  to  80  leet  in  Depth  or  Height,  for  use  with^either 
66  feet  Chain  or  100  feet  Chain.  By  J,  H.  Watson  Buck,  M.Inst.C.E  On  a 
Sheet  mounted  in  cloth  case   3;g 
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EARTHWORK  TABLES. 

Showing  the  Contents  in  Cubic  Yards  of  Embankments,  Cuttings,  &c.,  of  Heights 
or  Depths  up  to  an  average  of  So  feet.  By  Josei'h  Buoadbent,  C  E  and 
Francis  Campin,  C.E.    Crown  8vo,  cloth  '  5j_ 

"The  way  in  which  accuracy  is  attained,  by  a  simple  division  of  each  cross  section  into  three 
elements,  two  of  winch  are  constant  and  one  varialjle,  is  ingenious."— /U/ic;iffH»t. 

A  MANUAL  ON  EARTHWORK. 

By  Alex.  J.  Graham,  C.E.  With  numerous  Diagrams.  Second  Edition.  i8mo 
cloth  2/6 

THE  CONSTRUCTION  OF  LARGE  TUNNEL  SHAFTS. 

A  Practical  and  Theoretical  Essay.    By  J.  H.  Watson  Book,  M.Inst.C.E., 
Resident  Engineer,  L.  and  N.  W.  R.    With  Folding  Plates,  8vo,  cloth   .  12/- 
"  Many  of  the  methods  given  are  of  extreme  practical  value  to  the  mason,  and  the  observations  on 
the  form  of  arch,  the  rules  for  ordering  the  stone,  and  the  construction  of  the  templates,  will  be  found 
of  considerable  use.    We  commend  the  book  to  the  engineering  profession." — Ruildiiig  News. 

"  Will  be  regarded  by  civil  engineers  as  of  the  utmost  value,  and  calculated  to  save  much  time  and 
obviate  many  mistakes." — Colliery  Guardian. 

CAST  &  WROUGHT  IRON  BRIDGE  CONSTRUCTION. 

(A  Complete  and  Practical  Treatise  on),  including  Iron  Foundations.  In 
Three  Parts-  Theoretical,  Practical,  and  Descriptive.  By  William  Humber, 
A. -M.Inst.C.E.,  and  M.Inst.M.E.  Third  Edition,  Revised  and  much  improved, 
with  115  Double  Plates  (20  of  which  now  first  appear  in  this  edition),  and 
numerous  Additions  to  the  Te.xt.    In  2  vols.,  imp.  4to,  half-bound  in  morocco. 

£6  16s.  6d. 

"A  very  valuable  contribution  to  the  standard  literature  of  civil  engineering.  In  addition  to 
elevations,  plans,  and  sections,  large  scale  details  are  given,  which  very  much  enhance  the  instructive 
worth  of  those  illustrations." — Civil  Engineer  and  Architect's  Journal. 

"  Mr.  Humber's  stately  volumes,  lately  issued — in  which  the  most  important  bridges  erected  during 
the  last  five  years,  under  the  direction  of  the  late  Mr.  Brunei,  Sir  W.  Cubitt,  Mr.  Hawkshaw,  Mr.  Page, 
Mr.  Fowler,  Mr.  Hemans,  and  others  among  our  most  eminent  engineers,  are  drawn  and  specified  in 
great  detai\."— Engineer. 

ESSAY  ON  OBLIQUE  BRIDGES. 

(Practical  and  Theoretical.)  With  13  large  Plates.  By  the  late  George 
Watson  Buck,  M.I. C.E.  Fourth  Edition,  revised  by  his  Son,  J.  H.  Watson 
Buck,  M.I. C.E. ;  and  with  the  addition  of  Description  to  Diagrams  for  Facilitating 
the  Construction  of  Oblique  Bridges,  by  W.  H.  Barlow,  M.I. C.E.    Royal  8vo, 

cloth  12/- 

"  The  standard  text-book  for  all  engineers  regarding  skew  arches  is  Mr.  Buck's  treatise,  and  it 
would  be  impossible  to  consult  a  helter."— Engineer. 

"  Mr.  Buck's  treatise  is  recognised  as  a  standard  text-book,  and  his  treatment  has  divested  the  subject 
of  many  of  the  intricacies  suppo.sed  to  belong  to  it.  As  a  guide  to  the  engineer  and  architect,  on  a 
confessedly  ditiicult  subject,  Mr.  Buck's  work  is  unsurpassed." — Rnilding  News. 

THE  CONSTRUCTION  OF  OBLIQUE  ARCHES. 

(A  practical  Treatise  on).  By  John  Hart.  Third  Edition,  with  Plates.  Imperial 
8vo,  cloth  8/- 

GRAPHIC  AND  ANALYTIC  STATICS. 

In  their  Practical  Application  to  the  Treatment  of  Stresses  in  Roofs,  Solid  Girders, 
Lattice,  Bowstring,  and  Suspension  Bridges,  Braced  Iron  Arches  and  Piers,  and 
other  Frameworks.  By  R.  Hudson  Graham,  C.E.  Containing  Diagrams  and 
Plates  to  Scale.  With  numerous  Examples,  many  taken  from  existing  Structures. 
Specially  arranged  for  Class-work  in  Colleges  and  Universities.    Second  Edition, 

Revised  and  Enlarged.    8vo,  cloth  16/- 

"  Mr.  Graham's  book  will  find  a  place  wherever  graphic  and  analytic  statics  are  used  or  studied."— 

The  work  is  excellent  from  a  practical  point  of  view.and  has  evidently  been  prepared  with  miich 
care  The  directions  for  working  are  ample,  and  are  illustrated  by  an  abundance  of  well-selected 
examples    It  is  an  excellent  text-book  for  the  practical  draughtsman."-/! //ic/.a-Hm. 

GRAPHIC  TABLE. 

For  Facilitating  the  Computation  of  the  Weights  of  Wrought  Iron  and  Steel 
Girders,  &c.,  for  Parliamentary  and  other  Estimates.  By  J.  H.  Watson  Bvck 
M.Inst.C.E.    On  a  Sheet  2'® 


CIVIL  ENGINEERING,  SURVEYING.  &c.   ^5 

PRACTICAL  GEOMETRY.  . 

For  the  Architect,  Engineer,  and  Mechanic.    Giving  Rules  for  the  Uehneation 
and  Application  of  various  Geometrical  Lines,  Figures,  and  Curves.    ISy  t.  W. 
Tarn,  M. A.,  Architect.    8vo,  cloth    .       .       •,    •       •  ^  ^-  ,    '       j..  ,'" 
"  No  book  with  ihe  same  objects  in  view  has  ever  been  published  in  which  the  clearness  of  the  rules 
laid  down  and  the  illustrative  diagrams  have  been  so  satisfactory."— 5co<smaH. 

THE  GEOMETRY  OF  COMPASSES. 

Or  Problems  Resolved  by  the  mere  Description  of  Circles,  and  the  use  of 
Coloured  Diagrams  and  Symbols.  By  Oliver  Byrne.  Coloured  Plates. 
Crown  8vo,  cloth  3/^ 

HANDY  BOOK  FOR  THE  CALCULATION  OF  STRAINS 

In  Girders  and  Similar  Structures  and  their  Strength.  Consisting  of  Formulas 
and  Corresponding  Diagrams,  with  numerous  details  for  Practical  Application, 
&c.    By  William  Humber,  A.-M.Inst.C.E.,  &c.    Fifth  Edition.    Crown  8vo, 

with  nearly  loo  Woodcuts  and  3  Plates,  cloth.  7/6 

"The  formula!  are  neatly  expressed,  and  the  diagrams  good."— „    r~     ,■  , 
"  We  heartily  commend  this  really  hnmly  book  to  our  engineer  and  architect  readers.  — English 
Mechanic. 

TRUSSES  OF  WOOD  AND  IRON. 

Practical  Applications  of  Science  in  Determining  the  Stresses,  Breaking  Weights, 
Safe  Loads,  Scantlings,  and  Details  of  Construction,  With  Complete  Working 
Drawings.    By  William  Griffiths,  Surveyor,  Assistant  Master,  Tranmere 

School  of  Science  and  Art.    Oblong  Svo,  cloth  AjB 

"  This  handy  little  book  enters  so  minutely  into  every  detail  connected  with  the  construction  of  root 
trusses  tliat  no  student  need  be  ignorant  of  these  matters."— y'rac^icd/  Engineer. 

THE  STRAINS  ON  STRUCTURES  OF  IRONWORK. 

With  Practical  Remarks  on  Iron  Construction.  By  F.  W.  Sheilds,  M.I.C.E. 
Svo,  cloth  5/- 

A  TREATISE  ON  THE  STRENGTH  OF  MATERIALS. 

With  Rules  for  application  in  Architecture,  the  Construction  of  Suspension 
Bridges,  Railways,  &c.  By  Peter  Barlow,  F.R.S.  A  New  Edition,  revised  by 
his  Sons,  P.  W.  Barlow,  F.R.S. ,  and  W.  H.  Barlow,  F.R.S.  ;  to  which  are 
added.  Experiments  by  Hodgkinson,  Fairbairn,  and  Kirkaldv  ;  and  Formulas 
for  Calculating  Girders,  &c.  Arranged  and  Edited  by  Wm.  Humber,  A. -M.Inst. 
C.E.    Demy  Svo,  400  pp.,  with  19  large  Plates  and  numerous  Woodcuts,  cloth. 

18/- 

"  Valuable  alike  to  the  student,  tyro,  and  the  experienced  practitioner,  it  will  always  rank  in  future, 
as  it  has  hitherto  done,  as  the  standard  treatise  on  that  particular  subject." — Engineer. 

"  As  a  scientific  work  of  the  first  class,  it  deserves  a  foremost  place  on  the  bookshelves  of  every 
civil  engineer  and  practical  mechanic." — English  Mechanic. 

STRENGTH  OF  CAST  IRON  AND  OTHER  METALS. 

By  Thomas  Tredgold,  C.E.  Fifth  Edition,  including  Hodgkinson's  Experi- 
mental Researches.    Svo,  cloth  12/- 

SAFE  RAILWAY  WORKING. 

A  Treatise  on  Railway  Accidents,  their  Cause  and  Prevention  ;  with  a  Descrip- 
tion of  Modern  Appliances  and  Systems.    By  Clement  E.  Stretton,  C.E., 
Vice-President  and  Consulting  Engineer,  Amalgamated  Society  of  Railway 
Servants.    With  Illustrations  and  Coloured  Plates.    Third  Edition.  Enlarged. 
Crown  Svo,  cloth        ...........  3/6 

"A  book  for  the  engineer,  the  directors,  the  managers;  and,  in  short,  all  who  wish  for  information 

on  railway  matters  will  find  a  perfect  encyclopaedia  in  '  Safe  Railway  Working.'"— Railway  Review. 

We  commend  the  remarks  on  railway  signalling  to  all  railway  managers,  especially  where  a 

uniform  code  and  practice  is  advocated."— Hci  c/)(i<;i's  Railway  Journal. 

.  c  "The  author  may  be  congratulated  on  having  collected,  in  a  very  convenient  form,  much  valuable 
intormation  on  the  principal  questions  affecting  the  safe  working  of  railways."— /fai/wnj'  Engineer. 

EXPANSION  OF  STRUCTURES  BY  HEAT. 

By  John  Keilv,  C.E.,  late  of  the  Indian  Public  Works  Department.  Crown 
Svo,  cloth  g/g 

cri-oJ^It       'i''^5"u/°''  '^'^fore  him,  viz.,  to  show  the  effects  of  heat  upon  metallic  'and  other 

find  h  H?H Ip  ^J"*"'       'u a  branch  of  physics  upon  which  the  engineer  or  architect  can 

tind  but  little  reliable  and  comprehensive  data  in  books."— Uuilder. 
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THE  PROGRESS  OF  MODERN  ENGINEERING. 

Complete  in  Four  Volumes,  imperial  410,  half-morocco,  price  £12  128. 
Each  volume  sold  separately,  as  follows; — 
First  Series,  Comprising  Civil,  Mechanical,  Marine,  Hydraulic,  Railway, 
Bridge,  and  other  Engineering  Works,  &c.  By  William  Humber,  A.-M.Inst.C.E., 
&c.  Imp.  4to,  with  36  Double  Plates,  drawn  to  a  large  scale.  Photographic 
Portrait  of  John  Hawkshaw,  C.E.,  F.R.S.,  &c.,  and  copious  descriptive  Letterpress, 
Specifications,  &c.,  half-morocco  £3  33, 

List  of  the  Plates  and  Diagrams. 

Victoria  Station  and  Rook,  L.  B.  &  S.  C.  R.  (8  pi.atks)  ;  Southi-okt  Pikr  (;  plates); 
Victoria  Station  and  Roof,  L.  C.  &  D.  and  G.  W.  R.  (6  plates)  ;  KooK  of  Ckemore  Music 
Hall  ;  Bridge  over  G.  N.  Railway  ;  Roof  of  Station.  Dutch  Rhenish  Rail  (4  plates)  ; 
Bridge  over  the  Thames,  West  London  Extension  Railway  (5  plates)  ;  Armour  Plates  : 
Suspension  Bridge,  Thames  {4  plates)  ;  The  Allen  Engine  ;  Suspension  Bridge,  Avon 
(3  plates)  ;  Underground  Railway  (3  plates). 

"  Handsomely  lithographed  and  printed.  It  will  find  favour  with  many  who  desire  to  preserve  in 
a  permanent  form  copies  of  the  plans  and  specifications  prepared  for  the  guidance  of  the  contractors  for 
many  important  engineering  works." — Enf;inccr. 

HUMBERTS  MODERN  ENGINEERING. 

Second  Series.  Imperial  410,  with  3  Double  Plates,  Photographic  Portrait  of 
Robert  Stephenson,  C.E.,  M.P.,  F.R.S.,  &c.,  and  copious  descriptive  Letterpress, 
Specifications,  &c.,  half-morocco       .......      £3  3s. 

List  of  the  Plates  and  Diagrams. 
Birkenhead  Docks,  Low  Water  Basin  (15  plates)  ;  Charing  Cross  Station  Roof,  C.  C. 
Railway  (3  plates)  ;  Digswell  Viaduct,  Grkat  Northern  Railway  ;  Robbery  Wood  Viaduct, 
Great  Northern  Railway  ;  Iron  Permanent  Way  ;  Clyoach  Viaduct  ;  Merthyr,  Tredegar, 
AND  Abergavenny  Railway  ;  Ebbw  Viaduct,  Merthyr,  Tredegar,  and  Abergavenny  Railway  ; 
College  Wood  Viaduct,  Cornwall  Railway  ;  Dublin  Winter  Palace  Roof  (3  plates)  ; 
Bridge  over  the  Thames,  L.  C.  and  D.  Railway  (6  plates)  ;  Albert  Harbour,  Greenock 
(4  plates). 

"  Mr.  Hnmber  has  done  the  profession  good  and  true  service,  by  the  fine  collection  of  examples  he 
has  here  brought  before  the  profession  and  the  public." — Practical  Mechanic's  Journal. 

NUMBER'S  MODERN  ENGINEERING. 

Third  Series.  Imp.  410,  with  40  Double  Plates,  Photographic  Portrait  of  J.  R. 
M'Clean,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress,  Specifica- 
tions, &c.,  half-morocco  £3  3s. 

List  of  the  Plates  and  Diagrams. 

Main  Drainage,  Metropolis.— i\'o/7/i  Si</e.— Map  showing  Interception  of  Sewers;  Middle 
Level  Sewer  (2  plates)  ;  Outfall  Sewer,  Bridge  over  River  Lea  (3  plates)  ;  Outfall 
Sewer,  Bridge  over  Marsh  Lane.  North  Woolwich  Railway,  and  Bow  and  Barking 
Railway  Junction;  Outfall  Sewer,  Bridge  over  Bow  and  Barking  Railway  (3  plates); 
Outfall  Sewer,  Bridge  over  East  London  Waterworks'  Feeder  (2  plates)  ;  Outfall 
Sewer  Reservoir  (2  plates)  ;  Outfall  Sewer,  Tumbling  Bay  and  Outlet  ;  Outfall  Sewer, 
Penstocks.  Soutli  S/i/e.— Outfall  Sewer,  Bekmondsey  Branch  (2  plates);  Outfall  Sewer, 
Reservoir  and  Outlet  (4  plates)  ;  Outfall  Sewer,  Filth  Hoist  ;  Sections  of  Sewers 
(North  and  South  Sides).  t,  / 

Thames  Embankment.— Section  of  River  Wall;  Steamboat  Pier,  Westminster  (2 
plates)  -  Landing  Stairs  between  Charing  Cross  and  Waterloo  Bridges;  York  Gate 
(2  plates)  •  Overflow  and  Outlet  at  Savoy  Street  Sewer  (3  plates)  ;  Steamboat  Pier, 
Waterloo  Bridge  (3  plates)  ;  Junction  of  Sewers,  Plans  and  Sections  ;  Gullies,  Plans, 
and  Sections  ;  Rolling  Stock  ;  Granite  and  Iron  Forts. 

"  The  drawings  have  a  constantly  increasing  value,  and  whoever  desires  to  possess  clear  representa- 
tions  of  the  two  great  works  carried  out  by  our  Metropolitan  Board  will  obtain  Mr.  Humber  s 
volume." — En/finccr. 

HUMBER'S  MODERN  ENGINEERING. 

Fourth  Series.  Imp.  4to,  with  36  Double  Plates,  Photographic  Portrait  of 
John  Fowler,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress,  Specifi- 
cations, &c.,  half  morocco   ^3  3s. 

List  of  the  Plates  and  Diagrams. 
Abbey  Mills  Pumping  Station,  Main  Drainage,  Metropolis  (4  plates)  ;  ^o^"^ 
PLATES)  •  Manquis  Viaduct,  Santiago  and  Valparaiso  Railway  (2  plates)  ;  Adam  s  Locomo- 
liv^.   St  Hi^i  pN's  Canal  Railway  (2  plates);  Cannon  Street  Station  Roof,  Charing  Cross 
Railway\"pi.a?es)Tk^^^^  ovLr  the  River  Moka  (2  plates)  -.Telegraphic  Apparatus 

FOR  Mesopotamia  ;  Viaduct  cver  the  River  Wye,  Midland  Railway  3  pi-ates)  ;  Sj- Ghkmans 

the  most  eminent  men  in  the  profession,  cannot  be  too  highly  pnzcd.  -Aituan. 
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MARINE  ENGINEERING,  SHIPBUILDING, 
NAVIGATION,  ETC. 


THE  NAVAL  ARCHITECTS  AND  SHIPBUILDER'S 

POCKET-BOOK 

Of  Formula,  Rules,  and  Tables,  and  Marine  Engineer's  and  Surveyor's  Handy 
Book  of  Keference.  By  Clement  Mackrow,  M.I.N. A.  Seventh  Edition,  700 
pages,  with  300  Illustrations.  Fcap  ,  leather.  [Just  Published.  12/6 

SUMiMARY  OF  CONTENTS. 
Signs  and  Symbols,  Decimal  Fractions.— Trigonometry.— Practical  Geometry.— Men- 
suration.—Centres  AND  Moments  of  Figures.— Moments  of  Inertia  and  Radii  Gyration.— 
Algebraical  Expressions  for  Simpson's  Rules.— Mechanical  Principles.— Centre  ofGravity 
— Laws  of  Motion. — Displacement,  Centre  of  Buoyancy. — Centre  of  Gravity  of  Ship's  Hull. 
—Stability  Curves  and  Metacentres.— Sea  and  Shallow-water  Waves.— Rolling  of  Ships. — 
Propulsion  and  Resistance  of  Vessels. — Speed  Trials. — Sailing,  Centre  of  Effort. — 
Distances  down  Rivers,  Coast  Lines. — Steering  and  Rudders  of  Vessels.— Launching 
Calculations  and  Velocities. — Weight  of  Material  and  Gear. — Gun  Particulars  and 
Weight. — Standard  Gauges. — Riveted  Joints  and  Riveting. — Strength  and  Tests  of 
Materials. — Binding  and  Shearing  Stresses,  etc. — Strength  of  Shafting,  Pillars,  Wheels, 
ETC. — Hydraulic  Data,  etc. — Conic  Sections,  Catenarian  Curves. — Mechanical  Powers, 
Work.— Board  of  Trade  Regulations  for  Boilers  and  Engines. — Board  of  Trade  Regula- 
tions FOR  Ships. — Lloyd's  Rules  for  Boilers. — Lloyd's  Weight  of  Chains. — Lloyd's  Scant- 
lings FOR  Ships. — Data  of  Engines  and  Vessels. — Ships'  Fittings  and  Tests. — Seasoning 
Preserving  Timber. — Measurement  of  Timber. — Alloys,  Paints,  Varnishes. — Data  for 
Stowage.  —  Admiralty  Transport  Regulations.  —  Rules  for  Horse-power,  Screw  Pro- 
pellers, ETC. — Percentages  for  Butt  Straps,  etc. — Particulars  of  Yachts. — Mastinc;  and 
Rigging  Vessels. — Distances  of  Foreign  Ports. — Tonnage  Tables. — Vocabulary  of  French 
and  English  Terms. — I-.nglish  Weights  and  Measures. — Foreign  Weights  and  Measures. — 
Decimal  Equivalents. — Foreign  Money. — Discount  and  Wage  Tables. — Useful  Numbers  and 
Ready  Reckoners. — Tables  of  Circular  Measures. — Tables  of  Areas  of  and  Circumferences 
OF  Circles. — Tables  of  Areas  of  Segments  of  Circles. — Tables  of  Squares  and  Cubes  and 
Roots  of  Numbers. — Tables  of  Logarithms  of  Numbers. — Tables  of  Hyperbolic  Logarithms. 
— Tables  of  Natural  Sines,  Tangents,  etc. — Tables  of  Logarithmic  Sines,  Tangents,  etc. 

"  In  these  days  of  advanced  knowledge  a  work  like  this  is  of  the  greatest  value.  It  contains  a  vast 
amount  of  information.  We  unhesitatingly  say  that  it  is  the  most  valuable  compilation  for  its  specific 
purpose  that  has  ever  been  printed.  No  naval  architect,  engineer,  surveyor,  seaman,  wood  or  iron 
shipbuilder,  can  afford  to  be  without  this  work." — Nautical  Magazine. 

"  Should  be  used  by  all  who  are  engaged  in  the  construction  or  design  of  vessels.  .  .  .  Will  be 
found  to  contain  the  most  useful  tables  and  formulie  required  by  shipbuilders,  carefully  collected  from 
the  best  authorities,  and  put  together  in  a  popular  and  simple  form.  The  book  is  one  of  exceptional 
merit." — Engineer. 

"  The  professional  shipbuilder  has  now,  in  a  convenient  and  accessible  form,  reliable  data  for 
solving  many  of  the  numerous  problems  that  present  themselves  in  the  course  of  his  work."— Iron. 

"There  is  no  doubt  that  a  pocket-book  of  this  description  must  be  a  necessity  in  the  shipbuilding 
trade.  .  .  .  The  volume  contains  a  mass  of  useful  information  clearly  expressed  and  presented  in 
a  handy  form." — Marine  Engineer. 

WANNAN'S  MARINE  ENGINEER'S  GUIDE 

To  Board  of  Trade  E.Naminations  for  Certificates  of  Competency.  Containing 
all  latest  Questions  to  Date,  with  Simple,  Clear,  and  Correct  Solutions; 
Elementary  and  Verbal  Questions  and  Answers  ;  Complete  Set  of  Drawings 
and  Statements  Completed.  By  A.  C.  Wannan,  C.E.,  and  E.  W.  I.  Wannan, 
M.I.M.E.    Illustrated  with  numerous  Engravings.   Crown  8vo,  370  pages,  cloth'. 

8/6 

"  The  book  is  clearly  and  plainly  written  and  avoids  unnecessary  explanations  and  formulas  and 
"tu.  F  "  ^  valuable  book  for  students  of  marine  engineering."— Nfli((tV«/  Magazine 
c„„„^„i'h     an  excellent  book    The  young  engineer  with  the  world  before  him  could  hardly  make  a 
sounder  base.   The  feature  of  the  volume  is  its  simplicity."— G/ds^foro  Herald. 

^^hirh\lTr.Z°jh  """'"'u  ^"  P°".i's  °"  wMch  information  is  indispensable,  and  does  so  in  a  manner 
Is  in/.o  wL      "/"^".r  gu'dance  an  opportunity  of  not  only  gaining  knowledge,  but  of 

volume  abounds.''-5"ofim^^^         succeeded  in  mastering  the  multifarious  details  with  which  the 

WANNAN'S  MARINE  ENGINEER'S  POCKET-BOOK. 

Containing  latest  Board  of  Trade  Rules  and  Data  for  Marine  Engineers  By 
A^C.  Wannan  C.E.  Second  Edition,  carefully  Revised.  Square  iSmo,  with 
Thumb  Index,  leather   .  5/. 

^r^Il'^'^T^  "  ^f"'"  ofi'seful  information  in  this  little  pocket-book.  It  is  of  the  rule-of-ih  nmh 
order  and  is,  on  that  account,  well  adapted  to  the  uses  of  the  sea-going  engineer."-£,U- 

works  on^^^n3^c^^^,^^^  '''■■'^"■"''  ^''"denses  the  informafion  Ihat^s  contained  in  he  larger 
works  on  the  subject,  in  such  a  manner  as  to  be  very  handy  for  reference."-iVrtK(f<:rt/  Magazine. 
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i8  CROSRY  LOCK  WOOD        SON'S  CATALOGUE. 


SEA  TERMS,  PHRASES,  AND  WORDS 

(Technical  Dictionary  of)  used  in  the  EngHsh  and  French  Languages.  (English- 
French,  French-English.)  For  the  Use  of  Seamen,  Engineers,  Pilots,  Ship- 
builders, Shipowners,  and  Ship-brokers.  Compiled  by  W.  Pikrie,  late  of  the 
African  Steamship  Company.  Fcap.  8vo,  cloth  limp  ....  5/_ 
"This  vohinie  will  be  highly  appreciated  by  .seamen,  eiiKineer.s,  pilots,  shipbuilders  and  ship- 
owners.   It  will  be  found  wonderfully  accurate  and  complete."— Sco/sHinn. 

"A  very  useful  dictionary,  which  has  long  been  wanted  by  French  and  English  eneineers  masters 
officers  And  others."— S/n/>/)»ig^  IKor/if.  i      ■  ■. 

ELECTRIC  SHIP  LIGHTING. 

A  Handbook  on  the  Practical  Fitting  and  Running  of  Ship's  Electrical  Plant,  for 
the  Use  of  Shipowners  and  Builders,  Marine  Electricians  and  Sea-going 
Engineers  in  Charge.  By  J.  W.  Urquhart,  Author  of  "Electric  Light," 
"Dynamo  Construction,"  &c.  Second  Edition,  revised  and  extended.  With 
numerous  Illustrations.    Crown  8vo,  cloth  Published.  7/6 

MARINE  ENGINEER'S  POCKET-BOOK. 

Consisting  of  useful  Tables  and  Formulae.     By  Frank  Proctor,  A.LN.A. 

Third  Edition.    Royal  32mo,  leather  4/_ 

"  We  recommend  it  to  our  readers  as  going  far  to  supply  a  long-felt  want." — Naval  Science. 
"A  most  useful  companion  to  all  marine  engineers." — United  Service  Gazette. 

ELEMENTARY  MARINE  ENGINEERING. 

A  Manual  for  Young  Marine  Engineers  and  Apprentices.  In  the  Form  of 
Questions  and  Answers  on  Metals,  Alloys,  Strength  of  Materials,  Construction 
and  Management  of  Marine  Engines  and  Boilers,  Geometry,  &c.  With  an 
Appendix  of  Useful  Tables.  By  John  Sherren  Brewer,  Government  Marine 
Surveyor,  Hongkong.  Fourth  Edition,  small  crown  8vo,  cloth.  .  1/6 
"Contains  much  valuable  information  for  the  class  for  whom  it  is  intended,  especially  in  the 
chapters  on  the  management  of  boilers  and  engines." — Nautical  Magazine. 

MARINE  ENGINES  AND  STEAM  VESSELS. 

A  Treatise  on.  By  Robert  Murray,  C.E.  Eighth  Edition,  thoroughly 
Revised,  with  considerable  Additions  by  the  Author  and  by  George  Carlisle, 
C.E.,  Senior  Surveyor  to  the  Board  of  Trade  at  Liverpool.    Crown  8vo,  cloth. 

4/6 

PRACTICAL  NAVIGATION. 

Consisting  of  The  Sailor's  Sea-Book,  by  James  Greenwood  and  W.  H. 
RossER  ;  together  with  the  requisite  Mathematical  and  Nautical  Tables  for  the 
Working  of  the  Problems,  by  Henry  Law,  C.E.,  and  Professor  J.  R.  Young. 
Illustrated.    lamo,  strongly  half-bound  7/- 

MARINE  ENGINEER'S  DRAWING-BOOK. 

Adapted  to  the  Requirements  of  the  Board  of  Trade  Examinations.  By  John 
LocKiE,  C.E.    With  22  Plates,  Drawn  to  Scale.    Royal  8vo,  cloth        .  3/6 

THE  ART  AND  SCIENCE  OF  SAILMAKING. 

By  Samuel  B.  Sadler,  Practical  Sailmaker,  late  in  the  employment  of  Messrs. 
Ratsey  and  Lapthorne,  of  Cowes  and  Gosport.  With  Plates  and  other  Illustra- 
tions.   Small  4to,  cloth  12/6 

"This  extremely  practical  work  gives  a  complete  education  in  all  the  branches  of  the  manufacture, 

cutting  out,  roping,  seaming  and  goring.   It  is  copiously  illustrated,  and  will  form  a  first-rate  text-book 

and  guide." — Portsmouth  Times. 

CHAIN  CABLES  AND  CHAINS. 

Comprising  Sizes  and  Curves  of  Links,  Studs,  &c.,  Iron  for  Cables  and  Chains, 
Chain  Cable  and  Chain  Making,  Forming  and  Welding  Links,  Strength  of 
Cables  and  Chains,  Certificates  for  Cables,  Marking  Cables,  Prices  of  Chain 
Cables  and  Chains,  Historical  Notes,  Acts  of  Parliament,  Statutory  Tests, 
Charges  for  Testing,  List  of  Manufacturers  of  Cables,  &c.,  &c.  By  Thomas  W. 
Traill,  F.E.R.N.,  M.Inst.C.E.,  Engineer-Surveyor-in-Chief,  Board  of  Trade, 
Inspector  of  Chain  Cable  and  Anchor  Proving  Establishments,  and  General 
Superintendent,  Lloyd's  Committee  on  Proving  Establishments.  With  numerous 
Tables.  Illustrations,  and  Lithographic  Drawings.    Folio,  cloth,  bevelled  boards. 

£2  2s> 

"  It  contains  a  vast  amount  of  valuable  information.  Nothing  seems  to  be  wanting  to  make  it  a 
complete  and  standard  work  of  reference  on  the  subject."— iV«H(icfli  Magazine. 
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MINING,   METALLURGY,  AND 
COLLIERY  WORKING. 


THE  METALLURGY  OF  GOLD. 

A  Practical  Treatise  on  the  Metallurgical  Treatment  of  Gold-bearing  Ores. 
Including  the  Assaying,  Melting,  and  Refining  of  Gold.  By  M.  Eissler, 
Mining  Engineer,  A.I.M.E.,  Member  of  the  Institute  of  Mining  and  Metallurgy. 
Fifth  Edition,  Enlarged  and  Re-arranged.  With  over  300  Illustrations  and 
Numerous  Folding  Plates.    Medium  8 vo,  cloth.  [Just  Published.    Net  211- 

"  This  book  thoroughly  deserves  its  title  of  a  '  Practical  Treatise.'  The  whole  process  of  gold 
mining,  from  the  breaking  of  the  quartz  to  the  assay  of  the  bullion,  is  described  in  clear  and  orderly 
narrative  and  with  much,  but  not  too  much,  fulness  of  detail." — Saturday  Review. 

"The  work  is  a  storehouse  of  information  and  valuable  data,  and  we  strongly  recommend  it  to  all 
professional  men  engaged  in  the  gold-mining  inAvLStTy."— Milling  Journal. 

THE  CYANIDE  PROCESS  OF  GOLD  EXTRACTION. 

Including  its  Practical  Application  on  the  Witwatersrand  Gold  Fields  in  South 
Africa.  By  M.  Eissler,  M.E,,  Author  opf  ''The  Metallurgy  of  Gold,"  &c. 
With  Diagrams  and  Working  Drawings.    Second  Edition,  Revised  and  Enlarged. 

8vo,  cloth  7^6 

"This  book  is  just  what  was  needed  to  acquaint  mining  men  with  the  actual  working  of  a  process 
which  is  not  only  the  most  popular,  but  is,  as  a  general  rule,  the  most  successful  for  the  extraction  of 
gold  from  tailings." — Mining  Journal. 

"  The  work  will  prove  invaluable  to  all  interested  in  gold  mining,  whether  metallurgists  or  as 
investors." — Chemical  Neicis. 

DIAMOND  DRILLING  FOR  GOLD  &  OTHER  MINERALS. 

A  Practical  Handbook  on  the  Use  of  Modern  Diamond  Core-Drills  in  Prospect- 
ing and  Exploiting  Mineral-bearing  Properties,  including  Particulars  of  the  Cost 
of  Apparatus  and  Working.  By  G.  A.  Denny,  M.N.E.Inst.M.E.,  M.I.M.  &  M., 
Author  of  "The  Klerksdorp  Goldfields."  Medium  Svo,  168  pp.,  with  Illustrative 
Diagrams.  [Just  Published.  12/6 

"There  is  certainly  scope  for  a  work  on  diamond  drilling,  and  Mr.  Denny  deserves  grateful 
recognition  for  supplying  a  decided  want.  We  strongly  recommend  every  board  of  directors  to 
carefully  peruse  the  pages  treating  of  the  applicability  of  diamond  drilling  to  auriferous  deposits  and 
under  certain  conditions  its  advantages  over  shaft  sinking  for  systematic  prospecting,  both  from  the 
fw^'ifnnM  h"  ^-^^  Tl""'  '^^^  given  us  a  valuable  volume  of  eniinently  practical  dam 

that  should  be  in  the  possession  of  those  interested  in  mining."— Miniug  Journal 

Mr.  Denny's  handbook  is  the  first  English  work  to  give  a  detailed  account  of  the  use  of  modern 
diamond  core-drills  in  searching  for  mineral  deposits.  The  work  contains  much  informatimi  of  a 
practical  character,  including  particulars  of  the  cost  of  apparatus  and  of  working."-JVn  JK,-6; 

FIELD  TESTING  FOR  GOLD  AND  SILVER. 

A  Practical  Manual  for  Prospectors  and  Miners.  By  W  H  Merritt 
M.N  E.Inst.M^E.,  A.R^S.M..  &c.  With  Photographic  Plates  and  other  Illustra: 
tions.    Fcap.  8vo,  leather.  PMished.    Net  SI- 

"As  an  instructor  of  prospectors  classes  Mr.  Merritt  has  the  advantage  of  knowing  »vo^,i,  1 
mformation  likely  to  be  most  valuable  to  the  miner  in  the  field.    ThrcoSs  cover  XIip  H^  ""f 
?u"4"jc?;;;i'/"""^  ^"^^^  -^^'^  "-f"'  add"it?o"n^o'7;rotec^or''s  kit.^'l' 

Vro:,^SrZ^S\:^^!^^^!^'^^^^^^°[^        and  is  a  book  which  no 

THE  PROSPECTOR'S  HANDBOOK. 

V       uf  K'.^'^^  Prospector  and  Traveller  in  Search  of  Metal-Bearing  or  othpr 
Valuable  Mmerals.    By  J.  W.  Anderson,  M.A.  (Camb  )   FR  G  S  5^ntl.^  f 
"Fiji  and  New  Caledonia."     Eighth  Edition,  tLroughiy  Revised' ^ndm^^ 
Enlarged.    Small  crown  Svo,  3/6  cloth;   or,  leather. ^pocket-book  form."" tE 

rr^r:;P^pJi^^^'^^y,T^^ 

his  pages  as  would  supply  material  for  a  book  three  times  itslize.'°4n«^?,f  )o,?,^^ 
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THE  METALLURGY  OF  SILVER. 

A  Practical  Treatise  on  the  Amalgamation,  Roasting,  and  Lixiviation  of  Silver 
Ores.  Including  the  Assaying,  Melting,  and  Refining  of  Silver  l^uUion.  By 
M.  EissLER,  Author  of  "  The  Metallurgy  of  Gold,"  &c.    Third  Edition.  Crown 

8vo,  cloth  10/6 

"A  practical  treatise,  and  a  teclinical  work  which  we  are  convinced  will  supply  a  long  felt  want 
amongst  practical  men,  and  at  the  same  time  be  of  value  to  students  and  others  indirectly  connected 
with  the  industries." — Minint^  Journal. 

"  From  first  to  last  the  book  is  thoroughly  sound  and  reliable." — Colliery  Giianiiait. 
"  For  chemists,  practical  miners.  a=sayers,  and  investors  alike,  we  do  not  know  of  any  work  on  the 
subject  so  handy  and  yet  so  comprehensive." — Glasgow  HeraUl. 

THE  METALLURGY  OF  ARGENTIFEROUS  LEAD. 

A  Practical  Treatise  on  the  Smelting  of  Silver-Lead  Ores  and  the  Refining  of 
Lead  Bullion.    Including  Reports  on  various  Smelting  Establishments  and 
Descriptions  of  Modern  Smelting  Furnaces  and  Plants  in  Europe  and  America. 
By  M.  EissLER,  M.E.,  Author  of  "  The  Metallurgy  of  Gold,"  &c.    Crown  8vo, 
400  pp.,  with  183  Illustrations,  cloth  ........  12/6 

"  The  numerous  metallurgical  processes,  which  are  fully  and  extensively  treated  of,  embrace  all  the 

stages  experienced  in  the  passage  of  the  lead  from  the  various  natural  states  to  its  issue  from  the  refinery 

as  an  article  of  conunerce." — Practical  Engineer. 

"The  present  volume  fully  maintains  the  reputation  of  the  author.   Those  who  wish  to  obtain  a 

thorough  insight  into  the  present  state  of  this  industry  cannot  do  better  than  read  this  volume,  and  all 

mining  engineers  cannot  fail  to  find  many  useful  hints  and  suggestions  in  it." — Iminstries. 

METALLIFEROUS  MINERALS  AND  MINING. 

By  D.  C.  Davies,  F.G.S.,  Mining  Engineer,  &c.,  Author  of  "  A  Treatise  on 
Slate  and  Slate  Quarrying."  Fifth  Edition,  thoroughly  Revised  and  much 
Enlarged  by  his  Son,  E.  Henry  Davies,  M.E.,  F.G.S.  With  about  150  Illus- 
trations.   Crown  8vo,  cloth  12/6 

"  Neither  the  practical  miner  nor  the  general  reader,  interested  in  inines,  can  have  a  better  book 
for  his  companion  and  his  guide."— Mn/nijr/o'"""'. 

"We  are  doing  our  rc^iders  a  service  in  calling  their  attention  to  this  valuable  work.  —Mining 

As  a  history  of  the  present  state  of  mining  throughout  the  world  this  book  has  a  real  value,  and 
it  supplies  an  actual  want."— .4 //ic;itfH;;i. 

MACHINERY  FOR  METALLIFEROUS  MINES. 

A  Practical  Treatise  for  Mining  Engineers,  Metallurgists  and  Managers  of 
Mines.  By  E.  Henry  Davies,  M.E.,  F.G.S.  Crown  8vo,  580  pp.,  with 
upwards  of  300  Illustrations,  cloth  12/6 

"  Mr  Davies  in  this  handsome  volume,  has  done  the  advanced  student  and  the  manager  of  mines 
good  service.   Almost  every  kind  of  machinery  in  actual  use  is  carefully  described,  and  the  woodcuts 

and  plates  are  good  —-^^^'"^^'^'["'^^^^  exhibits  all  the  same  characteristics  which  excite  the  confidence 
and  attract  the  attention  of  the  student  as  he  peruses  the  first  page.  The  worl<  may  safely  be  recom- 
mended By  its  publication  the  literature  connected  with  the  industry  will  be  enriched,  and  the 
reputation  of  its  author  enhanced."— Mining  Journal. 

EARTHY  AND  OTHER  MINERALS  AND  MINING. 

By  D  C  Davies,  F.G.S.,  Author  of  "  Metalliferous  Minerals,  "  &c.  Third 
Edition,  Revised  and  Enlarged,  by  his  Son,  E.  Henry  Davies,  M.E.,  F_G.S^ 

With  about  100  Illustrations.    Crown  8vo,  cloth  «2/© 

"We  do  not  remember  to  have  met  with  any  English  work  on  mining  matters  that  contains  the 

-•"f-^l-sri^^il'te-riinertf  ?fn'k  '^'^IZ^t^'^^^^'^^^nd,  technical  and  trades 
manuals  which  have  recently  appeared."-/3n7ts/i  Quarterly  Review. 

BRITISH  MINING. 

A  Treatise  on  the  History.  Discovery,  Practical  Development  and  Future 
Prospects  of  Metalliferous  Mines  in  the  United  Kingdom.  By  Robert  Hunt, 
F  R  S  ,  late  Keeper  of  Mining  Records.  Upwards  of  950  pp..  with  230  Illustra- 
tions Second  Edition,  Revised.  Super-royal  8vo,  cloth  ^S. 
"  The  book  is  a  treasure-house  of  statistical  info^ation  oi^niinmg  sid^iects  -^^.^  know^oj^  no 

iiSeTlLse  who  maybe 

interested  in  our  great  mineral  industries."— £»fft«"/-. 
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POCKET-BOOK  FOR  MINERS  &  METALLURGISTS. 

Comprising  Rules,  Formula.  Tables,  and  Notes,  for  Use  in  Field  and  Office 
Work  By  F.  Danvers  Power,  F.G.S.,  M.E.  Second  Edition  Corrected. 
Fcap.  8vo,  leather.  U^ist  Pubushcd.  9/- 

"This  excellent  book  is  an  admirable  example  of  its  kind,  and  ought  to  find  a  large  sale  amongst 
English-speaking  prospectors  and  mining  engmeexs."— Engineering. 

THE  MINER'S  HANDBOOK. 

A  Handy  Book  of  Reference  on  the  subjects  of  Mineral  Deposits,  Mining 
Operations,  Ore  Dressing,  &c.  For  the  Use  of  Students  and  others  interested  in 
Mining  matters.  Compiled  by  John  Milne,  F.R.S.,  Professor  of  Mining  in  the 
Imperial  University  of  Japan.  Revised  Edition.  Fcap.  8vo,  leather  .  7/6 
"  Professor  Milne's  handbook  is  sure  to  be  received  with  favour  by  all  connected  with  mining,  and 
will  be  extremely  popular  among  students."  —Athenccnin. 

IRON  ORES  OF  GREAT  BRITAIN  AND  IRELAND: 

Their  Mode  of  Occurrence,  Age  and  Origin,  and  the  Methods  of  Searching  for 
and  Working  them.    With  a  Notice  of  some  of  the  Iron  Ores  of  Spam.  By 
J.  D.  Kendall,  F.G.S.,  Mining  Engineer.    Crown  8vo,  cloth  .       .       .  16/- 
"  A  very  useful  volume  which  cannot  fail  to  be  of  value  to  all  interested  in  the  iron  industry  of 
the  country." — Industries. 

MINE  DRAINAGE. 

A  Complete  Practical  Treatise  on  Direct-acting  Underground  Steam  Pumping 
Machinery.  By  Stephen  Michell.  Second  Edition,  Re-written  and  Enlarged, 
^QO  pp.    With  about  250  Illustrations.    Royal  8vo,  cloth. 

[Just  Published.    Net  25/- 

HORIZONTAL  PUMPING  ENGINES— Rotary  and  Nou-Rotarv  Horizontal  Engines- 
Simple  AHD  Compound  Steam  Pumps— VERTICAL  PUMPING  ENGINES— Rotary  and  Non- 
rotary Vertical  Engines— Simple  and  Compound  Steam  Pumps — Triple-Expansion  Steam 
Pumps— Pulsating  Steam  Pumps — Pump  Valves — Sinking  Pumps,  &c.,  &c. 

"  This  volume  contains  an  immense  amount  of  important  and  interesting  new  matter.  The  book 
should  undoubtedly  prove  of  great  use  to  all  who  wish  for  information  on  the  subject,  inasmuch  as  the 
different  patterns  of  steam  pumps  are  not  alone  lucidly  described  and  clearly  illustrated,  but  in  addition 
numerous  tables  are  supplied,  in  which  their  sizes,  capacity,  price,  cStc,  are  set  forth,  hence  facilitating 
immensely  the  rational  selection  of  a  pump  to  suit  any  purpose  that  the  reader  may  desire,  or,  on  the 
other  hand,  supplying  him  with  useful  information  about  any  of  the  pumps  that  come  within  the  scope 
of  the  volume." — The  Engineer,  November  3rd,  1899. 

THE  COLLIERY  MANAGER'S  HANDBOOK. 

A  Comprehensive  Treatise  on  the  Laying-out  and  Working  of  Collieries, 
Designed  as  a  Book  of  Reference  for  Colliery  Managers,  and  for  the  Use  of 
Coal-Mining  Students  preparing  for  First-class  Certificates.  By  Caleb  Pamely, 
Mining  Engineer  and  Surveyor ;  Member  of  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers ;  and  Member  of  the  South  Wales  Institute 
of  Mining  Engineers.  With  700  Plans,  Diagrams,  and  other  Illustrations. 
Fourth  Edition,  Revised  and  Enlarged,  medium  8vo,  over  900  pp.,  strongly 
bound  25/- 

Geology. — Search  for  Coal. — Mineral  Leases  and  other  Holdings. — Shaft  Sinking. — 
Fitting  Up  the  Shaft  and  Surface  Arrangements. — Steam  Boilers  and  their  Fittings. — 
Timbering  and  Walling. — Narrow  Work  and  Methods  of  Working. — Underground  Convey- 
ance.— Drainage. — The  Gases  met  with  in  Mines;  Ventilation. — On  the  Friction  of  Air  in 
Mines. — The  Priestman  Oil  Engine;  Petroleum  and  Natural  Gas. — Surveying  and  Plan- 
ning.—Safety  Lamps  and  Fire-Damp  Detectors. — Sundry  and  Incidental  Operations  and 
Appliances. — Colliery  Explosions. — Miscellaneous  Questions  and  Answers. — Appendix: 
Summary  of  Report  of  H.M.  Commissioners  on  Accidents  in  Mines. 

"  Mr.  Pamely  has  not  only  given  us  a  comprehensive  reference  book  of  a  very  high  order,  suitable 
to  the  requirements  of  mining  engineers  and  colliery  managers,  but  has  also  provided  mining  students 
with  a  class-book  that  is  as  interesting  as  it  is  instructive." — Colliery  Manager, 

"  Mr.  Pamely's  work  is  eminently  suited  to  the  purpose  for  which  it  is  intended — being  clear, 
interesting,  exhaustive,  rich  in  detail,  and  up  to  date,  giving  descriptions  of  the  latest  machines  in  every 
department.  A  mining  engineer  could  scarcely  go  wrong  who  followed  this  viock."— Colliery  Guardian. 
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CROSBY  LOCK  WOOD  &^  SON'S  CATALOGUE. 


COLLIERY  WORKING  AND  MANAGEMENT. 

Comprising  the  Duties  of  a  Colliery  Manager,  the  Oversight  and  Arrangement 
of  Labour  and  Wages,  and  the  different  Systems  of  Working  Coal  Seams  By 
H  F.  BuLMAN  and  R.  A.  S.  Redmayne.  350  pages,  with  28  Plates  and  other 
Illustrations,  including  Underground  Photographs.    Medium  8vo,  cloth 

J    J        ,      ,  [Jnst  Published.  151- 

^A\.,rJ,  ,  ^Vu-'^r  '^^''''r^^'e  Handbook  for  Colliery  Managers,  in  fact,  it  is  an  indispensable 
adiunct  to  a  Col  lery  Manager  s  education,  as  well  as  being  a  most  useful  and  interesting  work  on  the 
subject  for  all  who  in  any  way  have  to  do  with  coal  mining.  The  underground  photographs  are  an 
attractive  feature  of  the  work,  being  very  life-like  and  necessarily  true  representations  of  the  scenes 
they  depict.  — Collieiy  Giianluin. 

"  Mr-  Bulinan  and  Mr.  Redmayne,  who  are  both  experienced  Colliery  Managers  of  great  literary 
ability,  are  to  be  congratulated  on  having  supplied  an  authoritative  work  dealing  with  a  side  of  the 
subject  of  coal  mining  which  has  hitherto  received  but  scant  treatment.  The  authors  elucidate  their 
text  by  119  woodcuts  and  28  plates,  most  of  the  latter  being  admirable  reproductions  of  photographs 
taken  underground  with  the  aid  of  the  magnesium  fiash-light.  These  illustrations  are  excellent  "— 
Nature. 

COAL  AND  COAL  MINING. 

By  the  late  Sir  Warington  W.  Smyth,  M.A.,  F.R.S.,  Chief  Inspector  of  the 
Mines  of  the  Crown  and  of  the  Duchy  of  Cornwall.  Eighth  Edition,  Revised 
and  Extended  by  T.  Forster  Brown,  Mining  and  Civil  Engineer,  Chief 
Inspector  of  the  Mines  of  the  Crown  and  of  the  Duchy  of  Cornwall.  Crown 
Svo,  cloth.  [Just  Published.  3/6 

"  As  an  outline  is  given  of  every  known  coal-field  in  this  and  other  countries,  as  well  as  of  the 

principal  methods  of  working,  the  book  will  doubtless  interest  a  very  large  number  of  readers." — 

Milling  Jourimt, 

NOTES  AND  FORMULA  FOR  MINING  STUDENTS. 

By  John  Herman  Merivale,  M.A.,  Late  Professor  of  Mining  in  the  Durham 
College  of    Science,  Newcastle-upon-Tyne.     Fourth   Edition,   Revised  and 
Enlarged,  by  H.  F.  Bulman,  A.M. Inst. C.E.    Small  crown  Svo,  cloth.  2/6 
"The  author  has  done  his  work  in  a  creditable  manner,  and  has  produced  a  book  thaf  will  be  ot 
service  to  students,  and  those  who  are  practically  engaged  in  mining  operations." — Engineer. 

INFLAMMABLE  GAS  AND  VAPOUR  IN  THE  AIR 

(The  Detection  and  Measurement  of).  By  Frank  Clowes,  D.Sc,  Lond.,  F.I.C. 
With  a  Chapter  on  The  Detection  and  Measurement  of  Petroleum  Vapour 
by  BovERTON  Redwood,  F.R.S.E.,  Consulting  Adviser  to  the  Corporation  of 
London  under  the  Petroleum  Acts.    Crown  Svo,  cloth       .       .       .     Net  5/- 

"  Professor  Clowes  has  given  us  a  volume  on  a  subject  of  much  industrial  importance.  .  .  . 
Those  interested  in  these  matters  may  be  recommended  to  study  this  book,  which  is  easy  of  compre- 
hension and  contains  many  good  things." — The  Engineer. 

COAL  &  IRON  INDUSTRIES  OF  THE  UNITED  KINGDOM. 

Comprising  a  Description  of  the  Coal  Fields,  and  of  the  Principal  Seams  of  Coal, 
with  Returns  of  their  Produce  and  its  Distribution,  and  Analyses  of  Special 
Varieties.  Also,  an  Account  of  the  Occurrence  of  Iron  Ores  in  Veins  or  Seams ; 
Analyses  of  each  Variety ;  and  a  History  of  the  Rise  and  Progress  of  Pig  Iron 
Manufacture.    By  Richard  Meade.    Svo,  cloth  28/- 

"  Of  this  book  we  may  unreservedly  say  that  it  is  the  best  of  its  class  which  we  have  ever  met.  .  .  ■ 
A  book  of  reference  which  no  one  engaged  in  the  iron  or  coal  trades  should  omit  from  his  library." — 
Iron  and  Coal  Trades'  Revieia. 

ASBESTOS  AND  ASBESTIC. 

Their  Properties,  Occurrence,  and  Use.  By  Robert  H.  Jones,  F.S.A., 
Mineralogist,  Hon.  Mem.  Asbestos  Club,  Black  Lake,  Canada.  With  Ten 
Collotype  Plates  and  other  Illustrations.    Demy  Svo,  cloth. 

[Just  Published.  16/- 

"  An  interesting  and  invaluable  work." — Colliery  Guardian. 

GRANITES  AND  OUR  GRANITE  INDUSTRIES. 

By  George  F.  Harris,  F.G.S.    With  Illustrations.    Crown  Svo,  cloth  .  2/6 

TRAVERSE  TABLES. 

For  use  in  Mine  Surveying.  By  William  Lintern,  C.E.  With  two  Plates. 
Small  crown  Svo,  cloth.  {.Jvst  Published.    Net  3/- 
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ELECTRICITY,  ELECTRICAL 
ENGINEERING,  ETC. 


SUBMARINE  TELEGRAPHS. 

Their  History,  Construction  and  Working.  Founded  in  part  on  Wunschen- 
dorff's  "Traite  de  Telegraphie  Sous  Marine,"  and  Compiled  from  Authoritative 
and  Exdusive  Sources.  By  Charles  Bright,  F.R.S.E.  Super  royal  8vo, 
nearly  800  pages,  fully  illustrated,  including  a  large  number  of  maps  and  folding 
plates.  [y«5i  Published.    Net  £3  3s. 

"There  are  few,  if  any,  persons  more  fitted  to  write  a  treatise  on  submarine  telegrapliy  than  Mr. 

Charles  Bright.    He  has  done  his  work  admirably,  and  has  written  in  a  way  which  will  appeal  as 

much  to  the  layman  as  to  the  engineer.    This  admirable  volume  must" for  many  years  to  come  hold  the 

position  of  the  English  classic  on  submarine  telegraphy." — Engineer. 

"  This  book  is  full  of  information.  It  makes  a  book  of  reference  which  should  be  in  every  engineer's 

library." — Nature. 

"  Mr.  Bright's  interestingly  written  and  admirably  illustrated  book  will  meet  with  a  welcome 
reception  from  cable  men." — Electrician. 

"The  Author  deals  with  his  subject  from  all  points  of  view — political  and  strategical  as  well  as 
scientific — the  work  will  be  of  interest  not  only  to  men  of  science,  but  to  the  general  public.  We  can 
strongly  recommend  it." — Atlienicum. 

"  The  work  contains  a  great  store  of  technical  infonnation  concerning  the  making  and  working  ot 
submarine  telegraphs.  In  bringing  together  the  most  valuable  results  relating  to  the  evolution  of  the 
telegraph  the  Author  has  rendered  a  service  that  will  be  very  widely  appreciated." — Morning  Post. 

DYNAMO  ELECTRIC  MACHINERY. 

Its  Construction,  Design,  and  Operation  (Direct  Current  Machines).  By  Samdel 
Sheldon,  A.M.,  Ph.D.,  assisted  by  H.  Mason,  B.S.  Large  crown  Svo,  cloth. 
With  202  Illustrations.  [Just  Published.  Net  10/6 

THE  ELECTRICAL  ENGINEER'S  POCKET-BOOK. 

Consisting  of  Modern  Rules,  Formulae,  Tables,  and  Data.  By  H.  R.  Kempe, 
M.Inst.E.E.,  A.M. Inst. C.E.,  Technical  Officer,  Postal  Telegraphs,  Author  of 
"A  Handbook  of  Electrical  Testing,"  &c.  Second  Edition,  Thoroughly  Revised, 
with  Additions.  With  numerous  Illustrations.   Royal  32mo,  oblong,  leather  5/- 

"  It  is  the  best  book  of  its  k'wd."— Electrical  Engineer. 

"The  Electrical  Engineer's  Pocket-Book  is  a  good  one." — Electrician. 

"  Strongly  reconnnended  to  those  engaged  in  the  electrical  induslries."— Electrical  Review. 

ELECTRIC  LIGHT  FITTING. 

A  Handbook  for  Working  Electrical  Engineers,  embodying  Practical  Notes  on 
Installation  Management.  By  J.  W.  Ui«quhart,  Electrician,  Author  of  "Electric 
Light,"  &c.  With  numerous  Illustrations.  Third  Edition,  Revised  with 
Additions.    Crown  Svo,  cloth.  [Just  Published.  5/- 

alrpIZ'l.n  ,r'T-^  .1"'''^  '^'^  mechanics  of  electric  lighting,  and  is  addressed  to  men  who  are 

^  ?v  h»  t  '^^^"'^     "''^  ''"^  '""""g  for  it.    The  work  traverses  a  great  deal  of  ground,  and 

may  be  read  as  a  sequel  to  the  author's  useful  work  on  '  Electric  Light.'  "-Electrician. 

The  book  IS  well  worth  the  perusal  of  the  workman,  for  whom  it  is  wnana."— Electrical  Review. 

ELECTRIC  LIGHT. 

Its  Prodiaction  and  Use,  Embodying  Plain  Directions  for  the  Treatment  of 
Dynamo-Llectric  Machines,  Batteries,  Accumulators,  and  Electric  Lamps  Bv 
1  ^y.'  "''S""-^'''^'  C.E.    Sixth  Edition,  Revised,  with  Additions.    Crown  Svo 
\  ,  [Just  Published.  7/6 

conc^::^^^"!:!'^^:^^^''"^'^"-^^-  °'  less  covered  and  explained  in  a  very  clear  and 
"  A  v<ule-mecum  of  the  salient  facts  connected  with  the  science  of  electric  lighting."-£/cc/ctc(fln 

DYNAMO  CONSTRUCTION. 

Chnrt^^'^F  Handbook  for  the  Use  of  Engineer  Constructors  and  Electricians-in- 
r  mnni^a'^'r ^'■^'"ework  Building,  Field  Magnet  and  Armature  Winding 

Enlar^ed^^ith    "P.n"''^'"?'  J'         Urquhart.    Second  Edition^ 

Enlarged.    With  114  Illustrations.    Crown  Svo,  cloth  7/6 


CROSBY  LOCKWOOD        SOA'^S  CATALOGUE. 


THE  MANAGEMENT  OF  DYNAMOS. 

A  Handybook  of  Theory  and  I'lactice  for  the  Use  of  Mechanics,  Engineers, 
Students  and  others  in  Charge  of  Dynamos.    By  G.  W.  Lummis-Paterson! 
Second  Edition,  Thoroughly  Revised  and  Enlarged.    With  numerous  Illustra- 
tions.   Crown  8 vo,  cloth.  [Jjist  Published.  4/6 
"  An  example  which  deserves  to  be  taken  as  a  model  by  other  authors.    The  subject  is  treated  in  a 
manner  which  any  intelligent  man  who  is  fit  to  be  entrusted  with  charge  of  an  engine  should  be  able  to 
understand.    It  is  a  useful  book  to  all  who  make,  tend  or  employ  electric  machinery."— /I »c/i(7«/. 

THE  STANDARD  ELECTRICAL  DICTIONARY. 

A  I'opular  Dictionary  of  Words  and  Terms  Used  in  the  Practice  of  Electrical 
Engineering.  Containing  upwards  of  3,000  Definitions.  By  T.  O'Conor  Sloane, 
A.M.,  Ph.D.  Second  Edition,  with  Appendix.  Crown  8vo,  690  pp.,  390 
Illustrations,  cloth.  [Just  Published.  7/6 

"  The  work  has  many  attractive  features  in  it,  and  is,  beyond  doubt,  a  well  put  together  and  useful 

publication.    The  amount  of  ground  covered  may  be  gathered  from  the  fact  that  in  the  index  about 

5,coo  references  will  be  found." — Electrical  Rcvic-u. 


ELECTRIC  SHIP'LIGHTING. 

A  Handbook  on  the  Practical  Fitting  and  Running  of  Ship's  Electrical  Plant. 
For  the  Use  of  Shipowners  and  Builders,  Marine  Electricians,  and  Sea-going 
Engineers  in  Charge.  By  J.  W.  Urquhart,  C.E.  Second  Edition.  Revised 
and  Extended.    With  88  Illustrations,  crown  8vo,  cloth.      {J^^t  Published.  7/6 

"The  subject  of  ship  electric  lighting  is  one  of  vast  importance,  and  Mr.  Urquhart  is  to  be  highly 
complimented  for  placing  such  a  valuable  work  at  the  service  of  marine  electricians." — The  Steamship. 

ELECTRIC  LIGHT  FOR  COUNTRY  HOUSES. 

A  Practical  Handbook  on  the  Erection  and  Running  of  Small  Installations,  with 
Particulars  of  the  Cost  of  Plant  and  Working.  By  J.  H.  Knight.  Third 
Edition,  Revised.    Crown  8vo,  wrapper.  [/"S^  Published.  1/- 

"  The  book  contains  excellent  advice  and  many  practical  hints  for  the  help  of  those  who  wish  to 
light  their  own  houses." — Building  News. 

ELECTRIC  LIGHTING  (ELEMENTARY  PRINCIPLES  OF). 

By  Alan  A.  Campbell  Swinton,  M.Inst.C.E.,  M.Inst.E.E.    Fourth  Edition, 
Revised.    With  Sixteen  Illustrations.    Crown  8vo,  cloth      [Just  Published.  1/6 
"Anyone  who  desires  a  short  and  thoroughly  clear  exposition  of  the  elementary  principles  of 
electric-lighting  cannot  do  better  than  read  this  little  vioik."— Bradford  Observer. 

DYNAMIC  ELECTRICITY  AND  MAGNETISM. 

By  Philip  Atkinson,  A.M.,  Ph.D.,  Author  of  "  Elements  of  Static  Electricity," 
&c.    Crown  8vo,  417  pp.,  with  120  Illustrations,  cloth     ....  10/6 

POWER  TRANSMITTED  BY  ELECTRICITY. 

And  applied  by  the  Electric  Motor,  including  Electric  Railway  Construction. 
Bv  P  Atkinson,  A.M.,  Ph.D.    With  94  Illustrations.    Crown  8vo,  cloth. 
^     ■  [Just  Published.  7/6 

HOW  TO  MAKE  A  DYNAMO. 

A  Practical  Treatise  for  Amateurs.  Containing  numerous  Illustrations  and 
Detailed  Instructions  for  Constructing  a  Small  Dynamo  to  Produce  the  Electric 
Lieht  By  Alfred  Crofts.  Sixth  Edition,  Revised  and  Enlarged.  Crown 
8vo,  cloth  [Just  Published.  2- 

"The  instructions  given  in  this  unpretentious  little  book  are  sufficiently  clear  and  explicit  to 

enable  any  amateur  mechanic  possessed  of  average  skill  and  the  usual  tools  to  be  found  n.  an  amateur  s 

workshop,  to  build  a  practical  dynamo  machine."— £/cc/ricKin. 

THE  STUDENT'S  TEXT-BOOK  OF  ELECTRICITY. 

By  H.  M.  Noad,  F.R.S.  Cheaper  Edition.  650  pp.,  with  470  Illustrations^ 
Crown  8vo,  cloth  


ARCHITECTURE,  BUILDING,  &'c. 
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ARCHITECTURE,  BUILDING,  ETC. 
PRACTICAL  BUILDING  CONSTRUCTION. 

A  Handbook  for  Students  Preparing  for  Examinations,  and  a  Boolf  of  Reference 
for  Persons  Engaged  in  Building.  By  John  Parnell  Allen,  Surveyor, 
Lecturer  on  Building  Construction  at  the  Durham  College  of  Science,  Newcastle- 
on-Tyne.  Third  Edition,  Revised  and  Enlarged.  Medium  8vo,  450  pages,  with 
1,000  Illustrations,  cloth.  {Jvst  Pnhlished.  7/6 

"The  most  complete  exposition  of  building  construction  we  have  seen.  It  contains  all  that  is 
necessary  to  prepare  students  for  the  various  examinations  in  building  construction." — Building  News. 

"The  author  depends  nearly  as  much  on  his  diagrams  as  on  his  type.  The  pages  suggest  the 
hand  of  a  man  of  experience  in  building  operations— and  the  volume  must  be  a  blessing  to  many 
teachers  as  well  as  to  students." — The  Arcliitect. 

"  The  work  is  sure  to  prove  a  formidable  rival  to  great  and  small  competitors  alike,  and  bids  fair 
to  take  a  permanent  place  as  a  favourite  student's  text-book.  The  large  number  of  illustrations  deserve 
particular  mention  for  the  great  merit  they  possess  for  purposes  of  reference,  in  exactly  corresponding 
to  convenient  scales."— /oi/c.  Inst.  Brit.  Aixlits. 

PRACTICAL  MASONRY. 

A  Guide  to  the  Art  of  Stone  Cutting.  Comprising  the  Construction,  Setting-out, 
and  Working  of  Stairs,  Circular  Work,  Arches,  Niches,  Domes,  Pendentives, 
Vaults,  Tracery  Windows,  &c.  For  the  Use  of  Students,  Masons,  and  other  Work- 
men. By  William  R.  Purchase,  Building  Inspector  to  the  Borough  of  Hove. 
Third  Edition,  with  Glossary  of  Terms.  Royal  8vo,  142  pages,  with  52  Litho- 
graphic Plates,  comprising  400  separate  Diagrams,  cloth.    [Just  Published.  7/6 

"  Mr.  Purchase's  '  Practical  Masonry  '  will  undoubtedly  be  found  useful  to  all  interested  in  this 
important  subject,  whether  theoretically  or  practically.  Most  of  the  examples  given  are  from  actual 
work  carried  out,  the  diagrams  being  carefully  drawn.  The  book  is  a  practical  treatise  on  the  subject, 
the  author  himself  having  commenced  as  an  operative  mason,  and  afterwards  acted  as  foreman  mason 
on  many  large  and  important  buildings  prior  to  the  attainment  of  his  present  position.  It  should  be 
found  of  general  utility  to  architectural  students  and  others,  as  well  as  to  those  to  whom  it  is  specially 
addressed." — Joiinml  of  the  Royal  Institute  0/  British  Architects. 

MODERN  PLUMBING, 

STEAM  AND  HOT  WATER  HEATING. 

A  New  Practical  Work  for  the  Plumber,  the  Heating  Engineer,  the  Architect, 
and  the  Builder.  By  J.  J.  Lawler,  Author  of  "American  Sanitary  Plumbing," 
&c.    With  284  Illustrations  and  Folding  Plates.    4to,  cloth. 

[Just  Published.    Net  21/- 

HEATING  BY  HOT  WATER. 

With  Information  and  Suggestions  on  the  b.est  Methods  of  Heating  Public, 

Private  and  Horticultural  Buildings.     By  Walter  Jones.    Second  Edition. 

With  96  Illustrations,  crown  8vo  jVci  2/6 

1  "We  .confidently  recommend  all  interested  in  heating  by  hot  water  to  secure  a  copy  of  this 
valuable  little  treatise."— 7  he  Plumber  and  Decorator. 

CONCRETE:  ITS  NATURE  AND  USES. 

A  Book  for  Architects,  Builders,  Contractors,  and  Clerks  of  Works.   By  George 
L.  Sutcliffe,  A.R.I.B.A.    350  pages,  with  Illustrations.   Crown  8vo,  cloth  7/6 
r^rJflJ'"' i"'"'i?''  "'^■'"^  "  '^'ffi?""  subject  in  a  lucid  manner.    The  manual  fills  a  long-felt  gap.    It  is 

^--^'^  '^-^  -  -'^'-"■^  booklf  reflr^ce.-- 

LOCKWOOD'S  BUILDER'S  PRICE  BOOK  FOR  1901. 

A  Comprehensive  Handbook  of  the  Latest  Prices  and  Data  for  Builders, 
Architects,  Engineers,  and  Contractors.  Re-constructed,  Re-written,  and 
Greatly  Enlarged.  By  Francis  T.  W.  Miller.  800  closely-printed  pages, 
crown  8vo,  cloth  •'  ^  ^  ^7 
 4/- 

buiidij^i^^y^^-!^^^,^-;^^^^^ 
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CROSBY  I.OCKIVOOD        SON'S  CATALOGUE. 


DECORATIVE  PART  OF  CIVIL  ARCHITECTURE. 

By  Sir  William  Chambers,  F.R.S.  With  Portrait,  Illustrations,  Notes  and  an 
Examination  of  Grecian  Architecture,  by  Joseph  Gwilt,  F.S  A  Revised 
and  Edited  by  W.  H.  Leeds.    66  Plates,  410,  cloth  .  .  ^^ev^sea 

THE  MECHANICS  OF  ARCHITECTURE. 

A  Treatise  on  Applied  Mechanics,  especially  Adapted  to  the  Use  of  Architects 
S-?-  Author  of  "The  Science  of  Building,"  &c.  Second 

iidition.  Enlarged.    Illustrated  with  125  Diagrams.    Crown  8vo,  cloth  .  7/6 
"  The  book  is  a  very  useful  and  helpful  manual  of  architectural  mechanics."— /?»i7,?sr. 

A  HANDY  BOOK  OF  VILLA  ARCHITECTURE. 

Being  a  Series  of  Designs  for  Villa  Residences  in  various  Styles.  With  Outline 
Specifacations  and  Estimates.  By  C.  Wickes,  Architect,  Author  of  "  The  Spires 
and  Towers  of  England,"  &c.  61  Plates,  410,  half-morocco,  gilt  edges  £1 11s.6d. 
'The  whole  of  the  designs  bear  evidence  of  their  being  the  work  of  an  artistic  architect,  and  they 
will  prove  very  valuable  and  suggestive."— iJiu'/Aii^  JVe»s. 

THE  ARCHITECT'S  GUIDE. 

Being  a  Text-book  of  Useful  Information  for  Architects,  Engineers,  Surveyors 
Contractors,  Clerks  of  Works,  &c.,  &c.    By  F.  Rogers.    Crown  Svo,  cloth  3,'6 

ARCHITECTURAL  PERSPECTIVE. 

The  whole  Course  and  Operations  of  the  Draughtsman  in  Drawing  a  Large 
House  in  Linear  Perspective.  Illustrated  by  43  Folding  Plates.  By  F.  O. 
Ferguson.    Second  Edition,  Enlarged.    Svo,  boards      ....  3/6 

"  It  is  the  most  intelligible  of  the  treatises  on  this  ill-treated  subject  that  I  have  met  with  "— 
E.  Ingrkss  Bki.l,  Esq.,  in  the  R.l.li.A .  Journal . 

PRACTICAL  RULES  ON  DRAWING. 

For  the  Operative  Builder  and  Young  Student  in  Architecture.  By  George 
Pyne.    14  Plates,  4to,  boards  7/6 

MEASURING  AND  VALUING  ARTIFICERS'  WORK 

(The  Student's  Guide  to  the  Practice  of).  Containing  Directions  for  taking 
Dimensions,  Abstracting  the  same,  and  bringing  the  Quantities  into  Bill,  with 
Tables  of  Constants  for  Valuation  of  Labour,  and  for  the  Calculation  of  Areas 
and  Solidities.  Originally  edited  by  E.  Dobson,  Architect.  With  Additions  by 
E.  W.  Tarn,  M.A.  Seventh  Edition,  Revised.  With  8  Plates  and  63  Woodcuts. 
Crown  Svo,  cloth.  PiiblisJied.  7/6 

"This  edition  will  be  found  the  most  complete  treatise  on  the  principles  of  measuring  and  valuing 
artificers'  work  that  has  yet  been  published." — BuiUlin/;  News. 

TECHNICAL  GUIDE,  MEASURER,  AND  ESTIMATOR. 

For  Builders  and  Surveyors.  Containing  Technical  Directions  for  Measuring 
Work  in  all  the  Building  Trades,  Complete  Specifications  for  Houses,  Roads,  and 
Drains,  and  an  Easy  Method  of  Estimating  the  parts  of  a  Building  collectively. 
Bj'  A.  C.  Beaton.  Ninth  Edition.  Waistcoat-pocket  size,  gilt  edges  .  1/6 
"  No  builder,  architect,  surveyor,  or  valuer  should  be  without  his  '  Beaton.' " — BuiUliiig  News. 

SPECIFICATIONS 

FOR  PRACTICAL  ARCHITECTURE. 

A  Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder.  With  an  Essay  on 
the  Structure  and  Science  of  Modern  Buildings.  Upon  the  Basis  of  the  Work 
by  Alfred  Bartholomew,  thoroughly  Revised,  Corrected,  and  greatly  added 
to  by  Frederick  Rogers,  Architect.  Third  Edition,  Revised.  Svo,  cloth  15/- 
"The  work  is  too  well  known  to  need  any  recommendation  from  us.  It  is  one  of  the  books  with 
which  every  young  architect  must  be  equipped." — Architect. 

THE  HOUSE-OWNER'S  ESTIMATOR. 

Or,  What  will  it  Cost  to  Build.  Alter,  or  Repair?  A  Price  Book  for  Unpro- 
fessional People,  as  well  as  the  Architectural  Surveyor  and  Builder.  By  J.  D. 
Simon.  Edited  by  F.  T.  W.  Miller,  A.R.I.B.A.  Fifth  Edition,  carefully 
Revised.    Crown  Svo,  cloth.  [Just  Published.    Net  3/6 

"  In  two  years  it  will  repay  its  cost  a  hundred  times  over." — Field. 


SANITATION  AND   WATER  SUPPLY. 
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SANITATION  AND  WATER  SUPPLY. 
THE  PURIFICATION  OF  SEWAGE. 

Being  a  Brief  Account  of  the  Scientific  Principles  of  Sevvage  Pi,nficat.on  and 
their  Practical  Application.     By  Sidney  Barwise    ^.D.  (Lond.)  MJ^C.S 
D  P  H.  (Camb.),  Fellow  of  the  Sanitary  Institute,  Medical  Officer  of  Health  to 
the  Derbyshire  County  Council.    Crown  8vo,  cloth.  [Jnst  Published.  5/- 

.  What  process  shall  we  adopt  to  purify  our  sewage  ? ' .  This  q^.'^^f "  been  f  -^ted 

so  many  points  of  view  in  one  book.    This  volume  teems  with  practical  hints,  which  show  the  intimate 

knowledge  the  author  has  of  his  subject."— 7 /le  Engi 


nmcer. 


WATER  AND  ITS  PURIFICATION. 

A  Handbook  for  the  Use  of  Local  Authorities,  Sanitary  Officers,  and  others 
interested  in  Water  Supply.  By  S.  Rideal,  D.Sc,  Lond.,  F.I.C.  Crown  8vo  7,6 
"  Dr.  Rideal's  book  is  both  interesting  and  accurate,  and  contains  a  most  useful  ivsii)«e  of  the 
latest  knowledge  upon  the  subject  of  which  it  treats."— 7'/ie  Engineer. 

RURAL  WATER  SUPPLY. 

A  Practical  Handbook  on  the  Supply  of  Water  and  Construction  of  Waterworks 
for  Small  Country  Districts.    By  Allan  Greenwell,  A.M.I.C.E.,  and  W.  T. 
Curry,  A.M.I.C.E.    Revised  Edition.    Crown  8vo,  cloth       .       .       .  5/- 
"  We  conscientiously  recommend  it  as  a  very  useful  book  for  those  concerned  in  obtaining  water 
for  small  districts,  giving  a  great  deal  of  practical  information  in  a  small  compass."— 

THE  WATER  SUPPLY  OF  CITIES  AND  TOWNS. 

By  William  Hqmber,  A.M.Inst.C.E.,  and  M.Inst. M.E.  Imp.  4to,  half-bound 
morocco.    (See  page  11)  U^et    £6  6S. 

THE  WATER  SUPPLY  OF  TOWNS 

AND  THE  CONSTRUCTION  OF  WATER- WORKS. 

By  Professor  W.  K.  Burton,  A.M.Inst.C.E.  Second  Edition,  Revised  and 
Extended.    Royal  8vo,  cloth.    (See  page  10)    ...       .  £1  5s. 

WATER  ENGINEERING. 

A  Practical  Treatise  on  the  Measurement,  Storage,  Convevance,  and  Utilisation 
of  Water  for  the  Supply  of  Towns.    By  C.  Slagg,  A.M.Inst.C.E.     .  7/6 

SANITARY  WORK  in  SMALL  TOWNS  AND  VILLAGES. 

By  Charles  Slagg,  A.M.Inst.C.E.    Crown  8vo,  cloth    ....  3/- 

SANITARY  ARRANGEMENT  OF  DWELLING  HOUSES. 

By  A.  J.  Wallis-Tayler,  A.M.Inst.C.E.    Crown  Svo,  cloth  .       .       .       2  6 

MODERN  PLUMBING, 

STEAM  AND  HOT  WATER  HEATING. 

A  New  Practical  Work  for  the  Plumber,  the  Heating  Engineer,  the  Architect, 
and  the  Builder.  By  J.  J.  Lawler,  Author  of  "  American  Sanitary  Plumbing," 
&c.    With  284  Illustrations  and  Folding  Plates.    4to,  cloth. 

[ /Ksi  Pi/W!s/(«rf  (see  page  25).   Net  21/- 

PLUMBING. 

A  Text-Book  to  the  Practice  of  the  Art  or  Craft  of  the  Plumber.  By  W.  P. 
BucHAN.    Eighth  Edition,  Enlarged,  with  500  Illustrations.    Crown  Svo  3/6 

VENTILATION. 

A  Text-Book  to  the  Practice  of  the  Art  of  Ventilating  Buildings.  By  W.  P. 
BucHAN,  R.P.    Crown  Svo,  cloth  3/6 

THE  HEALTH  OFFICER'S  POCKET-BOOK. 

A  Guide  to  Sanitary  Practice  and  Law.  For  Medical  Officers  of  Health, 
Sanitary  Inspectors,  Members  of  Sanitary  Authorities,  &c.    By  Edward  F. 

WiLLouGHBY,  M.D.  (Lond.),  &c.    Fcap.  Svo,  cloth  7/6 

"A  mine  of  condensetJ  information  of  a  pertinent  and  useful  kind  on  the  various  subjects  of  which 
u  treats.   1  he  different  subjects  are  succinctly  but  fully  and  scientifically  dealt  with."— T/ii;  Lancet. 
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CROSBY  LOCKWOOD  &^  SOJVS  CATALOGUE. 


CARPENTRY,  TIMBER,  ETC. 

THE  ELEMENTARY  PRINCIPLES  OF  CARPENTRY. 

°"  the  Pressure  and  Equilibrium  of  Timber  Framing,  the  Resistance 
ot  limber,  and  the  Construction  of  Floors,  Arches,  Bridges,  Roofs,  Uniting  Iron 
and  Stone  with  Tiniber,  &c.  To  which  is  added  an  Essay  on  the  Nature  and 
Properties  of  Timber,  &c.,  with  Descriptions  of  the  kinds  of  Wood  used  in 
Jiuilding  ;  also  numerous  Tables  of  the  Scantlings  of  Timber  for  different 
purposes,  the  Specific  Gravities  of  Materials.  &c.  By  Thomas  Tredgold  C  E 
With  an  Appendix  of  Specimens  of  Various  Roofs  of  Iron  and  Stone,  Illustrated 
Seventh  Edition,  thoroughly  Revised  and  considerably  Enlarged  by  E  Wyndham 
Tarn,  M.A.,  Author  of  "The  Science  of  Building,"  &c.  With  6i  Plates 
Portrait  of  the  Author,  and  several  Woodcuts.    In  One  large  Vol.,  4to,  cloth. 

"  Ought  to  be  ill  every  architect's  and  every  builder's  library."— Bhi'Wc/-. 

"A  worl<  whose  monumental  excellence  must  commend  it  wherever  skilful  carpentry  is  concerned 
1  he  aiitbor  s  prmciples  are  rather  confirmed  than  impaired  by  time.  The  additional  plates  are  of  ereat 
mtrnisic  value."— A't;i,,is.  ^     ^  <"<=  gicai 

WOODWORKING  MACHINERY. 

Its  Rise,  Progress,  and  Construction.  With  Hints  on  the  Management  of  Saw 
Mills  and  the  Economical  Conversion  of  Timber.  Illustrated  with  Examples  of 
Recent  Designs  by  leading  English,  French,  and  American  Engineers.  By  M. 
PowKs  Bale,  A.M.Inst.C.E.,  M.I.M.E.  Second  Edition,  Revised,  with  large 
Additions,  large  crown  8vo,  440  pp.,  cloth  g/_ 

"  Mr.  Bale  is  evidently  an  expert  on  the  subject,  and  he  has  collected  so  much  information  that  his 
book  is  all-sufficient  for  builders  and  others  engaged  in  the  conversion  of  timber."— .-1  rc/ufeci. 

"  The  most  comprehensive  compendium  of  wood-working  machinery  we  have  seen.  The  author  is 
a  thorough  master  of  his  subject." — Building  Netas. 

SAW  MILLS. 

Their  Arrangement  and  Management,  and  the  Economical  Conversion  of  Timber. 
(A  Companion  Volume  to  "Woodworking  Machinery.")  By  M.  Powis  Bale, 
A.M.Inst.C.E.    Second  Edition,  Revised.    Crown  8vo,  cloth. 

[Just  Published.  10/6 

"  The  ailministration  of  a  large  sawing  establishment  is  discussed,  and  the  subject  examined  from  a 
financial  standpoint.  Hence  the  size,  shape,  order,  and  disposition  of  saw-mills  and  the  like  are  gone 
into  in  detail,  and  the  course  of  the  timber  is  traced  from  its  reception  to  its  delivery  in  its  converted 
state.    We  could  not  desire  a  more  complete  or  practical  treatise." — builder. 

THE  CARPENTER'S  GUIDE. 

Or,  Book  of  Lines  for  Carpenters;  comprising  all  the  Elementary  Principles 
essential  for  acquiring  a  knowledge  of  Carpentry.  Founded  on  the  late  Peter 
Nicholson's  standard  work.  A  New  Edition,  Revised  by  Arthur  Ashpitel, 
F.S.A.  Together  with  Practical  Rules  on  Drawing,  by  George  Pyne.  With 
74  Plates,  4to,  cloth  £1  Is. 

A  PRACTICAL  TREATISE  ON  HANDRAILING. 

Showing  New  and  Simple  Methods  for  Finding  the  Pitch  of  the  Plank,  Drawing 
the  Moulds,  Bevelling,  Jointing-up,  and  Squaring  the  Wreath.  By  George 
CoLLiNGS.  Second  Edition,  Revised  and  Enlarged,  to  which  is  added  A 
Treatise  on  Stair-building.    With  Plates  and  Diagrams.    i2mo,  cloth  2/6 

"  Will  be  found  of  practical  utility  in  the  execution  of  this  difficult  branch  of  joinery." — Builder. 
"  Almost  every  difficult  phase  of  this  somewhat  intricate  branch  of  joinery  is  elucidated  by  the  aid 
of  plates  and  explanatory  letterpress." — Furniture  Gazette. 

CIRCULAR  WORK  IN  CARPENTRY  AND  JOINERY. 

A  Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature.  By 
George  Collings.    With  Diagrams.    Third  Edition,  lamo,  cloth  .       .  2/6 
"  An  excellent  example  of  what  a  book  of  this  kind  should  be.   Cheap  in  price,  clear  in  definition, 
and  practical  in  the  examples  selected." — Builder. 

THE  CABINET-MAKER'S  GUIDE 

TO  THE  CONSTRUCTION  OF  CABINET  WORK. 

Including  Veneering,  Marquetrie,  Buhlwork,  Mosaic,  Inlaying,  &c.  By  Richard 
BiTMEAD.  Illustrated  with  Plans,  Sections,  and  Working  Drawings.  Crown  Svo, 
cloth  L/'""  Published.  3/6 
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HANDRAILING  COMPLETE  IN  EIGHT  LESSONS. 

On  ^h<.  qnnarP  Cut  Svstem  By  T.  S.  Golijthorp,  Teacher  of  Geometry  and 
guild'ng  Struction'at  the  Ha^ifLx  Mechanic's  Institute.  With  Eight  Plates 
and  over  150  Practical  Exercises.    4to,  cloth    .  'n^u 

Trades  Journal. 

TIMBER  MERCHANT'S  &  BUILDER'S  COMPANION- 

Containin''  New  and  Copious  Tables  of  the  Reduced  Weight  and  Measurement 
of  Deals  and  Battens,  of  all  sizes,  and  other  useful  Tables  for  the  use  of 
Timber  Merchants  and  Builders.    By  William  Dowsing.    Fourth  Edition, 

Revised  and  Corrected.   Crown  8vo,  cloth  3/- 

"  We  are  glad  to  see  a  fourth  edition  of  these  admirable  tables,  which  for  correctness  and  simplicity 
of  arransement  leave  nothing  to  be  desired."-2'»/ifct:i-  Trades  Journal. 

THE  PRACTICAL  TIMBER  MERCHANT. 

Being  a  Guide  for  the  use  of  Building  Contractors,  Surveyors,  Builders,  &c., 
comprising  useful  Tables  for  all  purposes  connected  with  the  Timber  Trade 
Marks  of  Wood,  Essay  on  the  Strength  of  Timber,  Remarks  on  the  Growth  of 
Timber,  &c.    By  W.  Richardson.    Second  Edition.    Fcap.  Svo,  cloth  .  3/6 
"  This  handy  manual  contains  much  valuable  information  for  the  use  of  timber  merchants  builders, 

foresters,  and  all  others  connected  with  the  growth,  sale,  and  manufacture  of  timber.  —Journal  0/ 

Forestry. 

PACKING-CASE  TABLES. 

Showing  the  number  of  Superficial  Feet  in  Boxes  or  Packing-Cases,  from  six 
inches  square  and  upwards.  By  W.  Richardson,  Timber  Broker.  Third 
Edition.    Oblong  4to,  cloth  3/6 

"  Invaluable  labour-saving  tables."— 7 roiiHioiigcr. 

"  Will  save  much  labour  and  calculation." — Grocer. 

GUIDE  TO  SUPERFICIAL  MEASUREMENT. 

Tables  calculated  from  i  to  200  inches  in  length,  by  i  to  108  inches  in  breadth. 
For  the  use  of  Architects,  Surveyors,  Engineers,  Timber  Merchants,  Builders, 
&c.    By  James  Hawkings.    Fourth  Edition.    Fcap.,  cloth  .       .  3/6 

"  These  tables  will  be  found  of  great  assistance  to  all  who  require  to  make  calculations  in  superficial 
measurement." — English  .Mechanic. 

PRACTICAL  FORESTRY. 

And  its  Bearing  on  the  Improvement  of  Estates.  By  Charles  E.  Curtis, 
F.S.I.,  Professor  of  Forestry,  Field  Engineering,  and  General  Estate  Manage- 
ment, at  the  College  of  Agriculture,  Downton.  Second  Edition,  Revised. 
Crown  8vo,  cloth  [Just  Published.  3/6 

Prefatory  Remarks. — Objects  of  Planting. — Choice  of  a  Forester. — Choicf.  of  Soil  and 
Site.— Laying  Out  of  Land  for  Plantations. — Preparation  of  the  Ground  for  Planting. — 
Drainage. — Planting. — Distances  and  Distriuution  of  Trees  in  Plantations. — Trees  and 
Ground  Game. — Attention  after  Planting. — Thinning  of  Plantations. — Pruning  of  Forest 
Trees. — Realization. — Methods  of  Sale. — Measurement  of  Timber. — Measurement  and 
Valuation  of  Larch  Plantation. — Fire  Linus. — Cost  of  Planting. 

"  Mr.  Curtis  has  in  the  course  of  a  series  of  short  pithy  chapters  aflorded  much  information  of  a 
useful  and  practical  character  on  the  planting  and  subsequent  treatment  of  trees." — Illustrated  Carpenter 
and  Builder. 

THE  ELEMENTS  OF  FORESTRY. 

Designed  to  afford  Information  concerning  the  Planting  and  Care  of  Forest 
Trees  for  Ornament  or  Profit,  with  suggestions  upon  the  Creation  and  Care  of 
Woodlands.    By  F.  B.  Hough.    Large  crown  Svo.  cloth  10/- 

TIMBER  IMPORTER'S,  TIMBER  MERCHANT'S, 
AND  BUILDER'S  STANDARD  GUIDE. 

By  Richard  E.  Grandy.  Comprising: — An  Analysis  of  Deal  Standards,  Home 
and  Foreign,  with  Comparative  Values  and  Tabular  Arrangements  for  fixing  Net 
Landed  Cost  on  Baltic  and  North  American  Deals,  including  all  intermediate 
Expenses,  Freight,  Insurance.  &c.  &c. ;  together  with  copious  Information  for 
the  Retailer  and  Builder.  Third  Edition,  Revised.  i2mo,  cloth  2/- 
"  Evervthlng  it  pretends  to  be  :  built  up  gradually,  it  leads  one  from  a  forest  to  a  treenail,  and  throws 
In,  as  a  makeweight,  a  host  of  material  concerning  bricks,  columns,  cisterns,  Sic."— English  Mechanic. 
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DECORATIVE  ARTS,  ETC. 


SCHOOL  'OF  PAINTING  FOR  THE  IMITATION  OF 
WOODS  AND  MARBLES. 

As  Taught  and  Practised  b)-  A,  R.  Van  der  Buug  and  P.  Van  der  Burg, 
Directors  of  the  Rotterdam  Painting  Institution.  Royal  folio,  iS.J  by  12^  in.', 
Illustrated  with  24  full-size  Coloured  Plates;  also  12  plain  Plates,  comprising 
154  Figures.    Third  Edition,  cloth.  [Just  Published.    JB1  lis.  6cl. 

List  of  Plates. 

1.  Various  Tools  Required  for  Wood  Painting. — 2,  3.  Walnut  ;  Preliminary  Stages  of 
Graining  and  Finished  Specimen. — 4.  Tools  used  for  Marble  Painting  and  Method  of 
Manipulation. — 5,  6.  St.  Remi  Marble  ;  Earlier  Operations  and  Finished  Specimen. — 
7.  Methods  of  Sketching  Different  Grains,  Knots,  &c.— 8,  g.  Ash:  Preliminary  Stages  and 
Finished  Specimen. — 10.  Methods  of  Sketching  Marble  Grains. — 11,  12.  Breche  Marble; 
Preliminary  Stages  of  Working  and  Finished  Specimen. — 13.  Maple  ;  Methods  of  Producing 
THE  Different  Grains. — 14,  15.  Uird's-Eye  Maple  ;  Preliminary  Stages  and  Finished 
Specimen. — 16.  Methods  of  Sketching  the  Different  Species  of  White  Marble. — 17,  18. 
White  Marble;  Preliminary  Stages  of  Process  and  Finished  Specimen. — 19.  Mahogany; 
Specimen  of  Various  Grains  and  Methods  of  Manipulation. — 20,  21.  Mahogany  ;  Earlier 
Stages  and  Finished  Specimen. — 22,23,24.  Sienna  Marble;  Varieties  of  Grain,  Preliminary 
Stages  and  Finished  Specimen. — 25,  26,  27.  Juniper  Wood  ;  Methods  of  Producing  Grain, 
&c.  ;  Preliminary  Stages  and  Finished  Specimen. — 28,  29.  30.  Vert  de  Mer  Marble  ;  Varieties 
OF  Grain  and  Methods  of  Working,  Unfinished  and  Finished  Specimens. — 31,  32,  33.  Oak  ; 
Varieties  of  Grain,  Tools  Employed  and  Methods  of  Manipulation,  Preliminary  Stages 
and  Finished  Specimen. — 34,35,36.  Waulsort  Marble;  Varieties  of  Grain,  Unfinished  and 
Finished  Specimens. 

"Those  who  desire  to  attain  skill  in  the  art  of  painting  woods  and  mavbles  will  find  advantage  in 
consulting  this  book.  .  .  .  Some  of  the  Working  Men's  Ckibs  should  give  their  young  men  the 
opportunity  to  study  it." — Builder. 

"  A  comprehensive  guide  to  the  art.  The  explanations  of  the  processes,  the  manipulation  and 
management  of  the  colours,  and  the  beautifully  executed  plates  will  not  be  the  least  valuable  to  the 
student  who  aims  at  making  his  work  a  faithful  transcript  of  nature."— /Jin'Wi'iff  News. 

"  Students  and  novices  are  fortunate  who  are  able  to  become  the  possessors  of  so  noble  a  work." — 
The  Architect. 

ELEMENTARY  DECORATION. 

A  Guide  to  the  Simpler  Forms  of  Everyday  Art.  Together  with  PRACTICAL 
HOUSE  DECORATION.  By  James  W.  Facey.  With  numerous  Illustrations. 
In  One  Vol.,  strongly  half-bound  5/- 

HOUSE-PAINTING,  GRAINING,  MARBLING, 

AND  SIGN  WRITING, 

A  Practical  Manual  of.     By  Ellis  A.  Davidson.     Eighth  Edition.  With 
Coloured  Plates  and  Wood  Engravings.    Crown  8vo,  cloth     .       .       .  6/- 
"  A  mass  of  information,  of  use  to  the  amateur  and  of  value  to  the  practical  man."— EnglishMechanic. 


THE  DECORATOR'S  ASSISTANT. 

A  Modern  Guide  for  Decorative  Artists  and  Amateurs,  Painters,  Writers,  Gilders, 
&c  Containing  upwards  of  600  Receipts,  Rules  and  Instructions ;  with  a  variety 
of  Information  for  General  Work  connected  with  every  Class  of  Interior  and 
Exterior  Decorations,  cS:c.    Seventh  Edition.    152  pp.,  crown  8vo,  in  wrapper^^^ 

"  Full  of  receipts  of  value  to  decorators,  painters,  gilders,  &c.  The  book  contains  the  gist  of  larger 
treatises  1  colour  aud  technical  processes.'  It  would  be  difficult  to  meet  with  a  work  so  full  of  varied 
information  on  the  painter's  iin."—B<ii!iiiiig  Ncus. 

MARBLE  DECORATION  a  «  w 

And  the  Terminology  of  British  and  Foreign  Marbles.  A  Handbook  for 
Students.    By  George  H.  Blagrove,  Author  of  "  Shoring  and  its  Application 

&c    With  28  Illustrations.    Crown  8vo,  cloth  3/o 

"This  most  useful  and  much  wanted  handbook  should  be  in  the  hands  of  every  architect  and 
''"""T'ciTrffuny  aL'S     written  treatise;  the  work  is  essentially  practical."-Sco/«,m„. 


DECORATIVE  ARTS,  &'c. 
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DELAMOTTE'S  WORKS  ON  ILLUMINATION 
AND  ALPHABETS. 


ORNAMENTAL  ALPHABETS,  ANCIENT  &  MEDIEVAL. 

From  the  Eighth  Century,  with  Numerals ;  including  Gothic,  Church-Text,  large 
and  small,  German,  Italian,  Arabesque,  Initials  for  Illumination,  Monograms, 
Crosses  &.c  &c  for  the  use  of  Architectural  and  Engineering  Draughtsmen, 
Missal  Painters,  Masons,  Decorative  Painters,  Lithographers,  Engravers,  Carvers, 
&c.  &c.  Collected  and  Engraved  by  F.  Delamotte,  and  Printed  in  Colours. 
New  and  Cheaper  Edition.  Royal  8vo,  oblong,  ornamental  boards  .  2/6 
"  For  those  who  insert  enamelled  sentences  round  gilded  chalices,  who  blazon  shop  legends  over 

shop-doors,  who  letter  church  walls  with  pithy  sentences  from  the  Decalogue,  this  book  will  be  useful. 

— Athenieum. 

MODERN  ALPHABETS,  PLAIN  AND  ORNAMENTAL. 

Including  German,  Old  English,  Saxon,  Italic,  Perspective,  Greek,  Hebrew, 
Court  Hand,  Engrossing,  Tuscan,  Riband,  Gothic,  Rustic,  and  Arabesque;  with 
several  Original  Designs,  and  an  analysis  of  the  Roman  and  Old  English 
Alphabets,  large  and  small,  and  Numerals,  for  the  use  of  Draughtsmen,  Sur- 
veyors, Masons,  Decorative  Painters,  Lithographers,  Engravers,  Carvers,  &c. 
Collected  and  Engraved  by  F.  Delamotte,  and  printed  in  Colours.  New  and 
Cheaper  Edition.  Royal  8vo,  oblong,  ornamental  boards  .  .  2/6 
"There  is  comprised  in  it  every  possible  shape  into  which  the  letters  of  the  alphabet  and  numerals 

can  be  formed,  and  the  talent  which  has  been  expended  in  the  conception  of  the  various  plain  and 

ornamental  letters  is  wonderful." — Staiulard. 

MEDIEVAL  ALPHABETS  AND  INITIALS. 

By  F.  G.  Delamotte.  Containing  21  Plates  and  Illuminated  Title,  printed  in 
Gold  and  Colours.    With  an  Introduction  by  ].  Willis  Brooks.    Fourth  and 

Cheaper  Edition.    Small  4to,  ornamental  boards  4/- 

"  A  volume  in  which  the  letters  of  the  alphabet  come  forth  glorified  in  gilding  and  all  the  colours  of 
the  prism  interwoven  and  intertwined  and  intermingled." — Sir/i. 

A  PRIMER  OF  THE  ART  OF  ILLUMINATION. 

For  the  Use  of  Beginners ;  with  a  Rudimentary  Treatise  on  the  Art,  Practical 
Directions  for  its  Exercise,  and  Examples  taken  from  Illuminated  MSS.,  printed 
in  Gold  and  Colours,  By  F.  Delamotte.  New  and  Cheaper  Edition.  Small 
4to,  ornamental  boards      ..........  6/- 

"The  examples  of  ancient  MSS.  recommended  to  the  student,  which,  with  nuich  good  sense,  the 
author  chooses  from  collections  accessible  to  all,  are  selected  with  judgment  and  knowledge,  as  well  as 
taste." — A  thciia  iini. 

THE  EMBROIDERER'S  BOOK  OF  DESIGN. 

Containing  Initials,  Emblems,  Cyphers,  Monograms,  Ornamental  Borders, 
Ecclesiastical  Devices,  Mediaeval  and  Modern  Alphabets,  and  National  Emblems. 
Collected  by  F.  Delamotte,  and  printed  in  Colours.  Oblong  royal  Svo, 
ornamental  wrapper  1/6 

"The  book  will  be  of  great  assistance  to  ladies  and  young  children  who  are  endowed  with  the  art 
of  plying  the  needle  in  this  most  ornamental  and  useful  pretty  work."— East  Anglian  Times. 


WOOD^CARVING  FOR  AMATEURS. 

With  Hints  on  Design.    By  A  Lady.    With  Ten  Plates.    New  and  Cheaper 

Edition.    Crown  Svo,  in  emblematic  wrapper  2/- 

"The  handicraft  of  the  wood-carver,  so  well  as  a  book  can  impart  it,  may  be  learnt  from  'A 
Lady's'  publication." — Athenaum. 

PAINTING  POPULARLY  EXPLAINED. 

By  Thomas  John  Gullick,  Painter,  and  John  Timbs,  F.S.A.  Including  Fresco, 
Oil,  Mosaic,  Water  Colour,  Water-Glass,  Tempera,  Encaustic,  Miniature,  Painting 
on  Ivory,  Vellum,  Pottery,  Enamel,  Glass,  &c.  Fifth  Edition.  Crown  Svo,  cloth  5/- 

*,*  Adopted  as  a  Prise  book  at  South  Kensington. 
"  Much  may  be  learned,  even  by  those  who  fancy  they  do  not  require  to  be  taught,  from  the  careful 
perusal  of  this  unpretending  but  comprehensive  treatise."— .-I  i  t  Journal. 
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NATURAL  SCIENCE,  ETC. 


THE  VISIBLE  UNIVERSE. 

Chapters  on  the  Origin  and  Construction  of  the  Heavens.  By  J.  E.  Gore, 
F.R.  A..S.,  Author  of  "  Star  Groups,"  &c  Illustrated  by  6  Stellar  Photographs  and 
12  Plates.    Demy  8vo,  cloth  tOj- 

"A  valuable  and  lucid  summary  of  recent  astronomical  theory,  rendered  more  valuable  and 
attractive  by  a  series  of  stellar  photographs  and  other  illustrations." — TJte  Times. 

"  In  presentiiiK  a  clear  and  concise  account  of  the  present  state  of  our  knowledge,  Mr.  Gore  has 
made  a  valuable  addition  to  the  literature  of  the  subject." — Nature. 

"  Mr.  Gore's  '  Visible  Universe'  is  one  of  the  finest  works  on  astronomical  science  that  has  recently 
appeared  in  our  language.  In  spirit  and  in  method  it  is  scientific  from  cover  to  cover,  but  the  style  is 
so  clear  and  attractive  that  it  will  be  as  acceptable  and  as  readable  to  those  who  make  no  scientific 
pretensions  as  to  those  who  devote  themselves  specially  to  matters  astronomical." — Leeds  Mercury. 

STAR  GROUPS. 

A  Student's  Guide  to  the  Constellations,  By  J.  Ellard  Gore,  F.R.A.S., 
M.R.I. A.,  &.C.,  Author  of  "The  Visible  Universe,"  "The  Scenery  of  the  Heavens," 
&c.    With  30  Maps.    Small  4to,  cloth  5/- 

"The  volume  contains  thirty  maps  showing  stars  of  the  sixth  magnitude — the  usual  naked-eye 
limit — and  each  is  accompanied  by  a  brief  connnentary,  adapted  to  facilitate  recognition  and  bring  to 
notice  objects  of  special  interest.  For  the  purpose  of  a  preliminary  survey  of  the  '  midnight  pomp  '  of 
the  heavens,  nothing  could  be  better  than  a  set  of  delineations  averaging  scarcely  twenty  square  inches 
in  area,  and  including  nothing  that  cannot  at  once  be  identified." — Saturday  Review. 

AN  ASTRONOMICAL  GLOSSARY. 

Or,  Dictionary  of  Terms  used  in  Astronomy.  With  Tables  of  Data  and  Lists  of 
Remarkable  and  Interesting  Celestial  Objects.  By  J.  Ellard  Gore,  F.R.A.S., 
Author  of  "  The  Visible  Universe,"  &c.    Small  crown  8vo,  cloth  2/6 

"A  very  useful  little  work  for  beginners  in  astronomy,  and  not  to  be  despised  by  more  advanced 
stud;nts." — The  Times. 

"A  very  handy  book  .  .  .  the  utility  of  which  is  much  increased  by  its  valuable  tables  of 
astronomical  data." — Atheiicriim. 

THE  MICROSCOPE. 

Its  Construction  and  Management.  Including  Technique,  Photo-micrography, 
and  the  Past  and  Future  of  the  Microscope.  By  Dr.  Henri  van  Heurck. 
Re-edited  and  Augmented  from  the  Fourth  French  Edition,  and  Translated  by 
Wynne  E.  Baxter,  F.G.S.  400  pages,  with  upwards  of  250  Woodcuts,  imp.  8vo, 
cloth  „  •   .  ■ 

"  A  translation  of  a  well-known  work,  at  once  popular  and  comprehensive." — Times. 
"The  translation  is  as  felicitous  as  it  is  accurate." — Nature. 

ASTRONOMY. 

By  the  late  Rev.  Robert  Main,  M.A.,  F.R.S.  Third  Edition,  Revised  by 
William  Thynne  Lynn,  B.A.,  F.R.A.S.,  formerly  of  the  Royal  Observatory, 
Greenwich.    i2mo,  cloth  2/- 

'■  A  sound  and  simple  treatise,  very  carefully  edited,  and  a  capital  book  for  beginners.''— /Oiowjerf^e. 

"  Accurately  brought  down  to  the  requirements  of  the  present  time  by  Mr.  Lynn.  —Educational- 
Times. 

A  MANUAL  OF  THE  MOLLUSCA. 

A  Treatise  on  Recent  and  Fossil  Shells.  By  S.  P.  Woodward,  A.L.S.,  F.G.S. 
With  an  Appendix  on  Recent  and  Fossil  Conchological  Discoveries,  by 
Ralph  Tate,  A.L.S.,  F.G.S.  With  23  Plates  and  upwards  of  300  Woodcuts^ 
Reprint  of  Fourth  Edition  (1880).  Crown  8vo,  cloth  .  .  .  ■  7/6 
"A  most  valuable  storehouse  of  conchological  and  geological  information."— Scie/icc  Gossip. 

THE  TWIN  RECORDS  OF  CREATION. 

Or,  Geology  and  Genesis,  their  Perfect  Harmony  and  Wonderful  Concord.  By 
G  W.  V.  le  Vaux.    8vo,  cloth 

no  sophistry  is  left  unexposed."— T/ie  Rock. 
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HANDBOOK  OF  MECHANICS. 

By  Dr.  Lardner.    Enlarged  and  re-written  by  Benjamin  Loewy,  F.R.A_S. 

378  Illustrations.    Post  8vo,  cloth  6,- 

"The  perspicuity  of  the  original  has  been  retained,  and  chapters  vvhich  had  become  obsolete  have 
been  replaced  by  olhers  of  more  modern  character.  The  explanations  throughout  are  studmusly 
popular  and  care  has  been  taken  to  show  the  i^pplication  of  the  various  branches  of  physics  to  the 
iiidustrial  arts,  and  to  the  practical  business  of  life."— .Mi/ii/ifi- yo»'  "n;. 

HANDBOOK  OF  HYDROSTATICS  &  PNEUMATICS. 

By  Dr.  Lardner.    New  Edition,  Revised  and  Enlarged  by  Benjamin  Loewy, 

F.R.A.S.    With  236  Illustrations.    Post  8vo,  cloth  5;- 

"For  those  'who  desire  to  attain  accurate  knowledge  of  physical  science  without  the  profound 
methods  of  mathematical  investigation,'  this  work  is  well  adapted."— C/ie;;i<cai  Ntxas. 

HANDBOOK  OF  HEAT. 

By  Dr.  Lardner.    Edited  and  re-written  by  Benjamin  Loewy,  F.R.A.S.,  &c 

117  Illustrations.    Post  8vo,  cloth  6/- 

"  The  style  is  always  clear  and  precise,  and  conveys  instruction  without  leaving  any  cloudiness  or 
lurking  doubts  behind." — Engineering. 

HANDBOOK  OF  OPTICS. 

By  Dr.  Lardner.    New  Edition.     Edited  by  T.  Olver  Harding,  B.A.Lond. 
With  298  Illustrations.    Small  8 vo,  448  pages,  cloth        ....  5/- 
"  Written  by  one  of  the  ablest  English  scientific  writers,  beautifully  and  elaborately  illustrated." — 
Mechanic's  Magazine. 

ELECTRICITY,  MAGNETISM  AND  ACOUSTICS. 

By  Dr.  Lardner.    Edited  by  Geo.  Carey  Foster,  B.A.,  F.C.S.    With  400 

Illustrations.    Small  8vo,  cloth  5/- 

"The  book  could  not  have  been  entrusted  to  anyone  better  calculated  to  preserve  the  terse  and 

lucid  style  of  Lardner,  while  correcting  his  errors  and  bringing  up  his  work  to  the  present  state  of 

scientific  knowledge." — Popular  Science  Review. 

HANDBOOK  OF  ASTRONOMY. 

By  Dr.  Lardner.  Fourth  Edition.  Revised  and  Edited  by  Edwin  Dunkin, 
F.R.A.S.,  Royal  Observatory,  Greenwich.    Witli  38  Plates  and  upwards  of  100 

Woodcuts.    8vo,  cloth  9/6 

"  Probably  no  other  book  contains  the  same  amount  of  information  in  so  compendious  and  well- 
arranged  a  form — certainly  none  at  the  price  at  which  this  is  offered  to  the  public." — ithencetnn. 

"  We  can  do  no  other  than  pronounce  this  work  a  most  valuable  manual  of  astronomy,  and  we 
strongly  recommend  it  10  all  who  wish  to  acquire  a  general — but  at  the  same  time  correct — acquaintance 
with  this  sublime  science." — Quarterly  Jonrtial  of  Science. 

MUSEUM  OF  SCIENCE  AND  ART. 

Edited  by  Dr.  Lardner.  With  upwards  of  1,200  Engravings  on  Wood.  In  Six 
Double  Volumes,  1/1/-  in  a  new  and  elegant  cloth  binding;  or  handsomely 
bound  in  half-morocco  £1  lis.  6Cl. 

"  A  cheap  and  interesting  publication,  alike  informing  and  attractive.  The  papers  combine  subjects 
of  importance  and  great  scientific  knowledge,  considerable  inductive  powers,  and  a  popular  style  ot 
treatment." — Spectator. 

Separate  books  formed  from  the  above. 


Common  Things  Explained.  5s. 
The  Microscope.    2s.  cloth. 
Popular  Geology.    2S.  6d.  cloth. 
Popular  Physics.    2s.  6d.  cloth. 


Steam  and  its  Uses.   2s.  cloth. 
Popular  Astronomy.    4s.  6d.  cloth. 
The  Bee  and  White  Ants.  2S.  cloth. 
The  Electric  Telegraph,    is.  6d. 


NATURAL  PHILOSOPHY  FOR  SCHOOLS. 

By  Dr.  Lardner.    Fcap.  8vo  3/6 

"  A  very  convenient  class-book  for  junior  students  in  private  schools."— Bn'/i's/t  Qnarterly  Revicio. 

ANIMAL  PHYSIOLOGY  FOR  SCHOOLS. 

By  Dr.  Lardner.    Fcap.  8vo  3/6 

"  Clearly  written,  well  arranged,  and  excellently  illustrated."— G(!n(cHC)  's  Chronicle. 

THE  ELECTRIC  TELEGRAPH. 

^  By  Dr.  Lardner.  Revised  by  E.  B.  Bright,  F.R.A.S.  Fcap.  8vo,  cloth.  2/6 
"  One  of  the  most  readable  books  extant  on  the  Electric  Telegraph."— £;ig-/i's/i  Mechan-'c 
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CHEMICAL  MANUFACTURES, 
CHEMISTRY,  ETC. 


THE  GAS  ENGINEER'S  POCKET  BOOK. 

Comprising  Tables,  Notes  and  Memoranda  relating  to  the  Manufacture, 
Distribution  and  Use  of  Coal  Gas  and  the  Construction  of  Gas  Works.  By 
H.  O'Connor,  A.M. Inst. C.E.    450  pages,  crown  8vo,  fully  Illustrated,  leather. 

^  [Jvst  Published.  10/6 

llie  book  contains  a  vast  amount  of  information.  The  author  goes  consecutively  through  the 
«ngmeenng  details  and  practical  methods  involved  in  each  of  the  different  processes  or  parts  of  a 
gas-works.  Ho  has  certainly  succeeded  in  making  a  compilation  of  hard  matters  of  fact  absolutely 
-interesting  to  read."— fjns  World.  ' 

"A  useful  work  of  reference  for  the  gas  engineer  and  all  interested  in  lighting  or  heating  by  gas, 
-while  the  analyses  of  the  various  descriptions  of  gas  will  be  of  value  to  the  technical  chemist  All 
matter  in  any  way  connected  with  the  manufacture  and  use  of  gas  is  dealt  with.  The  book  has 
■evidently  been  carefully  compiled,  and  certainly  constitutes  a  useful  addition  to  gas  literature."— 
Buildey. 

"  The  volume  contains  a  great  quantity  of  specialised  information,  compiled,  we  believe,  from 
trustworthy  sources,  which  should  make  it  of  considerable  value  to  those  for  whom  it  is  specifically 
produced." — Engineer. 

LIGHTING  BY  ACETYLENE 

Generators,  Burners  and  Electric  Furnaces.  By  William  E.  Gibbs,  M.E. 
With  Si.\ty-six  Illustrations.    Crown  8vo,  cloth.  \.J»st  Published.  7/6 

ENGINEERING  CHEMISTRY. 

A  Practical  Treatise  for  the  Use  of  Analytical  Chemists,  Engineers,  Iron 
Masters,  Iron  Founders,  Students  and  others.  Comprising  Methods  of  Analysis 
and  Valuation  of  the  Principal  Materials  used  in  Engineering  Work,  with 
numerous  Analyses,  Examples  and  Suggestions.  By  H.  Joshua  Phillips, 
F.I.C.,  F.C.S.  Second  Edition,  Revised  and  Enlarged.  Crown  8vo,  400  pages, 
with  Illustrations,  cloth  10/6 

"  In  this  work  the  author  has  rendered  no  small  service  to  a  numerous  body  of  practical  men.  .  .  . 
The  analytical  methods  may  be  pronounced  most  satisfactory,  being  as  accurate  as  the  despatch  required 
of  engineering  chemists  permits." — Cheniicn!  Neitis. 

"The  book  is  full  of  good  things.  As  a  handbook  of  technical  analysis,  it  is  very  welcome." — 
Builder. 

"The  analytical  methods  given  are,  as  a  whole,  such  as  are  likely  to  give  rapid  and  trustvirorthy 
results  in  experienced  hands.  .  .  .  There  is  much  excellent  descriptive  matter  in  the  work,  the 
chapter  on  '  Oils  and  Lubrication  '  being  specially  noticeable  in  this  respect." — Engineer. 

NITRO'EXPLOSIVES. 

A  Practical  Treatise  concerning  the  Properties,  Manufacture,  and  Analysis  of 
Nitrated  Substances,  including  the  Fulminates,  Smokeless  Powders  and  Cellu- 
loid. By  P.  Gerald  Sanford,  F.I.C,  Consulting  Chemist  to  the  Cotton 
Powder  Company,  Limited,  &c.    With  Illustrations.    Crown  Svo,  cloth. 

[Just  Published.  9/- 

"  One  of  the  very  few  text-books  in  which  can  be  found  just  what  is  wanted.  Mr.  Sanford  goes 
steadily  through  the  whole  list  of  explosives  commonly  used,  he  names  any  given  explosive  and  tells  us 
of  what  it  is  composed  and  how  it  is  manufactured.  The  book  is  excellent  throughout."— T/ie  Engineer. 

A  HANDBOOK  ON  MODERN  EXPLOSIVES. 

A  Practical  Treatise  on  the  Manufacture  and  Use  of  Dynamite,  Gun-Cotton, 
Nitro-Glycerine,  and  other  Explosive  Compounds,  including  Collodion-Cotton. 
With  Chapters  on  Explosives  in  Practical  Application.  By  M.  Eissler,  M.E. 
Second  Edition,  Enlarged.    Crown  Svo,  cloth.  [Just  Published.  12/6 

"A  veritable  mine  of  information  on  the  subject  of  explosives  employed  for  military,  mining  and 
blasting  purposes."— ^  ihij  ami  Navy  Gazc.te. 

DANGEROUS  GOODS. 

Their  Sources  and  Properties,  Modes  of  Storage  and  Transport.  With  Notes 
and  Comments  on  Accidents  arising  therefrom.  A  Guide  for  the  Use  of  Govern- 
ment and  Railway  Officials,  Steamship  Owners,  &c.    By  H.  Joshua  Phillips, 

F.I.C,  F.C.S.    Crown  Svo,  374  pages,  cloth  9/- 

"  Merits  a  wide  circulation  and  an  intelligent,  appreciative  study."— C/icmicn/  News. 
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A  MANUAL  OF  THE  ALKALI  TRADE. 

Incluclin°-  the  Manufacture  of  Sulphuric  Acid,  Sulphate  of  Soda,  and  Bleaching 
Powder     By  John  Lomas,  Alkali  Manufacturer.    With  232  Illustrations  and 
Working  Drawings.    Second  Edition,  with  Additions.  Super-royal  8vo,  cloth. 
^  £1  10s. 

"  We  find  not  merely  a  soinid  and  luminous  explanation  of  the  chemical  principles  of  the  trade,  but 
a  notice  of  numerous  matters  which  have  a  most  important  bearing  on  the  successful  conduct  of  alkali 
works,  but  which  are  generally  overlooked  by  even  experienced  technological  authors.  —Chemical 
Review. 

THE  BLOWPIPE  IN  CHEMISTRY,  MINERALOGY,  Etc. 

Containing  all  known  Methods  of  Anhydrous  Analysis,  many  Working  Examples, 
and  Instructions  for  Making  Apparatus.    By  Lieut. -Colonel  W.  A.  Ross,  R.A., 
F.G.S.    Second  Edition,  Enlarged.    Crown  8vo,  cloth    ....  5/- 
"The  student  who  goes  conscientiously  through  the  course  of  experimentation  here  laid  down  will 
gain  a  better  insight  into  inorganic  chemistry  and  mineralogy  than  if  he  had  'got  up  '  any  of  the  best 
text-books  of  the  day,  and  passed  any  number  of  examinations  in  their  contents."— C/io/Hcai  News. 

THE  MANUAL  OF  COLOURS  AND  DYE-WARES. 

Their  Properties,  Applications,  Valuations,  Impurities,  and  Sophistications. 
For  the  Use  of  Dyers,  Printers,  Drysalters,  Brokers,  &c.    By  J.  W.  Slater. 
Second  Edition,  Revised  and  greatly  Enlarged.    Crown  8vo,  cloth        .  7/6 
"There  is  no  other  work  which  covers  precisely  the  same  ground.    To  students  preparing  for 
examinations  in  dyemg  and  printing  it  will  prove  exceedingly  useful." — Chemical  News. 

A  HANDYBOOK  FOR  BREWERS. 

Being  a  Practical  Guide  to  the  Art  of  Brewing  and  Malting.  Embracing  the 
Conclusions  of  Modern  Research  which  bear  upon  the  Practice  of  Brewing.  By 
Herbert  Edwards  Wright,  M.A.  Second  Edition,  Enlarged.  Crown  Svo, 
530  pp.,  cloth  12/6 

"  May  be  consulted  with  advantage  by  the  student  who  is  preparing  himself  for  examinational 
tests,  while  the  scientific  brewer  will  find  in  it  a  risumi  of  all  the  most  important  discoveries  of  modern 
times.  The  work  is  written  throughout  in  a  clear  and  concise  manner,  and  the  author  takes  great  care 
to  discriminate  between  vague  theories  and  well-established  facts." — Breioers'  Jonnuil. 

"We  have  great  pleasure  in  recommending  this  handybook,  and  have  no  hesitation  in  saying  that 
it  is  one  of  the  best — if  not  the  best — which  has  yet  been  written  on  the  subject  of  beer-brewing  in  this 
country,  it  should  have  a  place  on  the  shelves  of  every  brewer's  library." — iSrcwers'  Guardian. 

"  Although  the  requirements  of  the  student  are  primarily  considered,  an  acquaintance  of  half-an- 
hour's  duration  cannot  fail  to  impress  the  practical  brewer  with  the  sense  of  having  found  a  trustworthy 
guide  and  practical  counsellor  in  brewery  matters." — Chemical  Trade  Journal. 

FUELS:  SOLID,  LIQUID,  AND  GASEOUS. 

Their  Analysis  and  Valuation.  For  the  Use  of  Chemists  and  Engineers.  By 
H.  J.  Phillips,  F.C.S.,  Formerly  Analytical  and  Consulting  Chemist  to  the 
Great  Eastern  Railway.  Third  Edition,  Revised  and  Enlarged.  Crown  Svo, 
cloth  ..............  2/- 

"  Ought  to  have  its  place  in  the  laboratory  of  every  metallurgical  establishment,  and  wherever  fuel 
is  used  on  a  large  scale." — Chemical  News. 

THE  ARTISTS'  MANUAL  OF  PIGMENTS. 

Showing  their  Composition,  Conditions  of  Permanency,  Non-Permanency,  and 
Adulterations,  <S:c.,  with  Tests  of  Purity.  By  H.  C.  Standage.  Third  Edition, 
crown  Svo,  cloth  2/6 

"  This  work  is  indeed  muUum-in-parvo,  and  we  can,  with  good  conscience,  recommend  it  to  all  who 
come  in  contact  with  pigments,  whether  as  makers,  dealers,  or  useis,."— Chemical  Review. 

A  POCKET'BOOK  OF  MENSURATION  &  GAUGING. 

Containing  Tables,  Rules,  and  Memoranda  for  Revenue  Officers,  Brewers  Spirit 
Merchants,  &c.    By  J.  B.  Mant  (Inland  Revenue).    Second  Edition,  Revised 

iSmo,  leather  

"Should  be  in  the  hands  of  every  practical  brewer." — Brewers'  Jonrnal. 
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INDUSTRIAL  ARTS,  TRADES  AND 
MANUFACTURES. 

TEA  MACHINERY  AND  TEA  FACTORIES. 

A  Descriptive  Treatise  on  the  Mechanical  Appliances  required  in  the  Cultivation 
of  the  Tea  Plant  and  the  Preparation  of  Tea  for  the  Market.  By  A  J  Wallis- 
Tayler.  A.m. Inst. C.E.    Medium  8vo,  468  pp.    With  218  Illustrations. 

IjHst  Published.    Net  25;'- 

SOMMARY  OF  CONTENTS. 
Mechanical  Cultivation  or  Tillage  of  the  Soil.— Plucking  or  Gathering  the  Leaf — 
lEA  Factories.  — The  Dressing,  Manufacture,  or  Preparation  of  Tea  bv  Mechanical 
Means.— Artificial  Withering  of  the  Leaf.— Machines  for  Rolling  or  Curling  the  Leaf  — 
Fermenting  Process.  — Machines  for  the  Automatic  Drying  or  Firing  of  the  Leaf — 
Machines  for  Non-Automatic  Drying  or  Firing  of  the  Leaf.— Drying  or  Firing  Machines  — 
Breaking  or  Cutting,  and  Sorting  Machines.— Packing  the  Tea.— Means  of  Transport  on 
Tea  Plantations.— Miscellaneous  Machinery  and  Apparatus.— Final  Treatment  of  the 
Tea. — Tables  and  Memoranda. 

"The  subject  of  tea  niachhiery  is  now  one  of  the  first  interest  to  a  large  class  of  people,  to  whom 
we  strongly  commend  the  volume." — Chamber  of  Commerce  Journal. 

"  When  tea  planting  was  first  introduced  into  the  British  possessions  little,  if  any,  machinery  was 
employed,  but  now  its  use  is  almost  universal.  This  volume  contains  a  very  full  account  of  the 
machinery  necessary  for  the  proper  outfit  of  a  factory,  and  also  a  description  of  the  processes  best 
carried  out  by  this  machinery."- /oimia/  Society  of  Arts. 

FLOUR  MANUFACTURE. 

A  Treatise  on  Milling  Science  and  Practice.  By  Friedrich  Kick,  Imperial 
Regierungsrath,  Professor  of  Mechanical  Technology  in  the  Imperial  German 
Polytechnic  Institute,  Prague.  Translated  from  the  Second  Enlarged  and 
Revised  Edition,  with  Supplement.  By  H.  H.  P.  Powles,  Assoc.  Memb. 
Institution  of  Civil  Engineers.  Nearly  400  pp.  Illustrated  with  28  Folding 
Plates,  and  167  Woodcuts.    Royal  8vo,  cloth  25/- 

"  This  invaluable  work  is,  and  will  remain,  the  standard  authority  on  the  science  of  milling.  .  .  . 
The  miller  who  has  read  and  digested  this  work  will  have  laid  the  foundation,  so  to  speak,  of  a  successful 
career;  he  will  have  acquired  a  number  of  general  principles  which  he  can  proceed  to  apply.  In  this 
handsome  volume  we  at  last  have  the  accepted  text-book  of  modern  milling  in  good,  sound  English, 
which  has  little,  if  any,  trace  of  the  German  idiom." — The  Miller. 

"The  appearance  of  this  celebrated  work  in  English  is  very  opportune,  and  British  millers  will,  we 
are  sure,  not  be  slow  in  availing  themselves  of  its  pages." — Millers'  Gazette. 

COTTON  MANUFACTURE. 

A  Manual  of  Practical  Instruction  of  the  Processes  of  Opening,  Carding, 
Combing,  Drawing,  Doubling  and  Spinning  of  Cotton,  the  Methods  of  Dyeing,  &c. 
For  the  Use  of  Operatives,  Overlookers,  and  Manufacturers.  By  John  Lister, 
Technical  Instructor,  Pendleton.    8vo,  cloth  7/6 

"  This  invaluable  volume  is  a  distinct  advance  in  the  literature  of  cotton  manufacture." — Machinery. 
"It  is  thoroughly  reliable,  fulfilling  nearly  all  the  requirements  desired." — Glasgow  Herald. 

MODERN  CYCLES. 

A  Practical  Handbook  on  their  Construction  and  Repair.  By  A.  J.  Wallis- 
Tayler,  A.M.Inst.C.E.,  Author  of  "Refrigerating  Machinery,"  &c.  With 
upwards  of  300  Illustrations.    Crown  Svo,  cloth.  [Just  Published.  10/6 

"The  large  trade  that  is  done  in  the  component  parts  of  bicycles  has  placed  in  the  way  of  men 
mechanically  inclined  extraordinary  facilities  for  building  bicycles  for  their  own  use.  .  .  .  The 
book  will  prove  a  valuable  guide  for  all  those  who  aspire  to  the  manufacture  or  repair  of  their  own 
machines." — The  Field.  ,    ^,   ^  , 

"  A  most  comprehensive  and  up-to-date  treatise.  —The  Cycle. 

"  A  very  useful  book,  which  is  quite  entitled  to  rank  as  a  standard  work  for  students  of  cycle 
construction."— IK/icWi/ig-. 

MOTOR  CARS  OR  POWER  CARRIAGES  FOR  COMMON 

ROADS. 

By  A.  J.  Wallis-Tayler,  Assoc.  Memb.  Inst.  C.E.,  Author  of  "Modern 
Cycles,"  &c.  212  pp.,  with  76  Illustrations.  Crown  Svo,  cloth  .  4/6 
"  The  book  is  clearly  expressed  throughout,  and  is  just  the  sort  of  work  that  an  engineer,  thinking 

of  turning  his  attention  to  motor-carriage  work,  would  do  well  to  read  as  a  preliminary  to  starting 

opeTatlons."— Engineering. 


INDUSTRIAL  AND  USEFUL  ARTS. 


37 


FRENCH  POLISHING  AND  ENAMELLING. 

A  Practical  Work  of  Instruction.  Including  Numerous  Recipes  for  making 
Polishes,  Varnishes,  Glaze-Lacquers,  Revivers,  &c.  By  Richard  Bitmead, 
Author  of    The  Cabinet-Maker's  Guide."    Small  crown  8vo  cloth. 

[Just  Pubhshed.  1/6 

THE  CABINET-MAKER'S  GUIDE 

TO  THE  ENTIRE  CONSTRUCTION  OF  CABINET  WORK. 

Including  Veneering,  Marquetrie,  Buhlwork,  Mosaic,  Inlaying,  &c.  By  Richard 
Bitmead.  Illustrated  with  Plans,  Sections,  and  Working  Drawings  Small 
Crown  8vo,  cloth.  [Just  Published.  2/6 

CEMENTS,  PASTES,  GLUES  AND  GUMS. 

A  Practical  Guide  to  the  Manufacture  and  Application  of  the  various  Aggluti- 
nants  required  in  the  Building,  Metal-Working,  V/ood- Working,  and  Leather 
Working  Trades,  and  for  Workshop  and  Office  Use.  With  upwards  of  goo 
Recipes.  By  H.  C.  Standage.  Third  Edition.  Crown  Svo,  cloth  .  2/- 
"  We  have  pleasure  in  speaking  favourably  of  this  volume.  So  far  as  we  have  had  experience, 
which  is  not  inconsiderable,  this  manual  is  trustworthy."— .4 

THE  ART  OF  SOAP-MAKING. 

A  Practical  Handbook  of  the  Manufacture  of  Hard  and  Soft  Soaps.  Toilet  Soaps, 
&c.  Including  many  New  Processes,  and  a  Chapter  on  the  Recovery  of 
Glycerine  from  Waste  Leys.  By  Alexander  Watt.  Sixth  Edition,  including 
an  Appendix  on  Modern  Candlemaking.  Crown  Svo,  cloth  .  .  .  7/6 
"  The  work  will  prove  very  useful,  not  merely  to  the  technological  student,  but  to  the  practical 
soap-boiler  who  wishes  to  understand  the  theory  of  his  art."— C/ic»iicn/  Neius. 

"  A  thoroughly  practical  treatise.  We  congratulate  the  author  on  the  success  of  his  endeavour  to 
fill  a  void  in  English  technical  literature." — Nature. 

PRACTICAL  PAPER-MAKING. 

A  Manual  for  Paper-Makers  and  Owners  and  Managers  of  Paper-Mills.  With 
Tables,  Calculations,  &c.   By  G.  Clapperton,  Paper-Maker.   With  Illustrations 
of  Fibres  from  Micro-Photographs.    Crown  Svo,  cloth     ....  5/- 
"  The  author  caters  for  the  requirements  of  responsible  mill  hands,  apprentices,  &c.,  whilst  his 
manual  will  be  found  of  great  service  to  students  of  technology,  as  well  as  to  veteran  paper-makers 
and  mill-owners.   The  illustrations  form  an  excellent  feature." — The  World's  Paper  Trade  Review. 

THE  ART  OF  PAPER-MAKING. 

A  Practical  Handbook  of  the  Manufacture  of  Paper  from  Rags,  Esparto,  Straw, 
and  other  Fibrous  Materials.  Including  the  Manufacture  of  Pulp  from  Wood 
Fibre,  with  a  Description  of  the  Machinery  and  Appliances  used.  To  which  are 
added  Details  of  Processes  for  Recovering  Soda  from  Waste  Liquors.  By 
Alexander  Watt.  With  Illustrations.  Crown  Svo,  cloth  .  7/6 
"  It  may  be  regarded  as  the  standard  work  on  the  subject.  The  book  is  full  of  valuable  information. 

The  '  Art  of  Paper-Making '  is  in  every  respect  a  model  of  a  text-book,  either  for  a  technical  class,  or  for 

the  private  student." — Paper  and  Printing  Trades  Journal. 

A  TREATISE  ON  PAPER 

For  Printers  and  Stationers.  With  an  Outline  of  Paper  Manufacture  ;  Complete 
Tables  of  Sizes,  and  Specimens  of  Different  Kinds  of  Paper.  By  Richard 
Parkin.son,  late  of  the  Manchester  Technical  School.    Demy  Svo,  cloth  3/6 

THE  ART  OF  LEATHER  MANUFACTURE. 

Being  a  Practical  Handbook,  in  which  the  Operations  of  Tanning,  Currying,  and 
Leather  Dressing  are  fully  Described,  and  the  Principles  of  Tanning  Explained, 
and  many  Recent  Processes  Introduced  ;  as  also  Methods  for  the  Estimation  of 
Tannin,  and  a  Description  of  the  Arts  of  Glue  Boiling,  Gut  Dressing,  &c.  By 
Alexander  Watt.  Fourth  Edition.  Crown  Svo,  cloth.  .  .  •  9/- 
"  A  sound,  comprehensive  treatise  on  tanning  and  its  accessories.  The  book  is  an  eminently 
valuable  production,  which  redounds  to  the  credit  of  both  author  and  publishers."— C/icmjcn/  Review. 

THE  ART  OF  BOOT  AND  SHOE-MAKING. 

A  Practical  Handbook,  including  Measurement,  Last-Fitting,  Cutting-Out, 
Closing  and  Making,  with  a  Description  of  the  most  apprbved  Machinery 
Employed.    By  John  B.  Lend.    lamo,  cloth  2/- 
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WOOD  ENGRAVING. 


A  Practical  and  Easy  Introduction  to  the  Study  of  the  Art.  By  W.  N.  Brown 
i2mo,  cloth  

"The  book  is  clear  and  complete,  and  will  be  useful  to  any  one  wautinK  to  understand  the  first 
elements  of  the  beautiful  art  of  wood  engraving."— Grn/i/ui:. 

MODERN  HOROLOGY  IN  THEORY  AND  PRACTICE. 

Translated  from  the  French  of  Claudius  Saunier,  ex-Director  of  the  School  of 
Horology  at  Macon,  by  Julien  Tripplin,  F.R.A.S.,  Besan^on  Watch  Manu- 
facturer, and  Edward  Rigg,  M.A.,  Assayer  in  the  Royal  Mint.  With  Seventy- 
eight  Woodcuts  and  Twenty-two  Coloured  Copper  Plates.     Second  Edition. 

Super-royal  8vo,  £2  2s.,  cloth;  half-calf  £2  10s. 

"  There  is  no  horological  work  in  the  English  language  at  all  to  be  compared  to  this  production  of 
M.  Saunier's  for  clearness  and  completeness.  It  is  alike  good  as  a  guide  for  the  student  and  as  a 
reference  for  the  experienced  horologist  and  skilled  workman." — Horological  Journal. 

"The  latest,  the  most  complete,  and  the  most  reliable  of  those  literary  productions  to  which 

continental  watchmakers  are  indebted  for  the  mechanical  superiority  over  their  English  brethren  in 

fact,  the  Book  of  Books,  is  M.  Saunier's  'Treatise.'" — Watchmaker,  Jetoellcr,  and  Silversmith. 


THE  WATCH  ADJUSTER'S  MANUAL. 

.\  Practical  Guide  for  the  Watch  and  Chronometer  Adjuster  in  Making,  Springing, 
Timing  and  Adjusting  for  Isochronism,  Positions  and  Temperatures.  By  C.  E. 
Fritts.    370  pages,  with  Illustrations,  8vo,  cloth     .....  16/- 

THE  WATCHMAKER'S  HANDBOOK. 

Intended  as  a  Workshop  Companion  for  those  engaged  in  Watchmaking  and  the 
Allied  Mechanical  Arts.  Translated  from  the  French  of  Claudius  Saunier,  and 
enlarged  by  Julien  Tripplin,  F.R.A.S.,  and  Edward  Rigg,  M.A.,  Assayer  in 
the  Royal  Mint.    Third  Edition.    Crown  8vo,  cloth        ....  9/- 

"  Each  part  is  truly  a  treatise  in  itself.  The  arrangement  is  good  and  the  language  is  clear  and 
concise.    It  is  an  admirable  guide  for  the  young  watchmaker." — Engineering. 

"  It  is  impossible  to  speak  loo  highly  of  its  excellence.  It  fulfils  every  requirement  in  a  handbook 
Intended  for  the  use  of  a  workman.    Should  be  found  in  every  workshop." — \Vatch  anii  Clockmaker. 

HISTORY  OF  WATCHES  &  OTHER  TIMEKEEPERS. 

By  James  F.  Kendal,  M. B.H.Inst.    1/6  boards  ;  or  cloth,  gilt      .  2/6 

"  The  best  which  has  yet  appeared  on  this  subject  in  the  English  language." — Industries. 
"  Open  the  book  where  you  may,  there  is  interesting  matter  in  it  concerning  the  ingenious  devices 
of  the  ancient  or  modern  horologer." — Saturday  Revieiu. 


ELECTRO-DEPOSITION. 

A  Practical  Treatise  on  the  Electrolysis  of  Gold,  Silver,  Copper,  Nickel,  and 
other  Metals  and  Alloys.  With  descriptions  of  Voltaic  Batteries,  Magneto  and 
Dynamo-Electric  Machines,  Thermopiles,  and  of  the  Materials  and  Processes 
used  in  every  Department  of  the  Art,  and  Several  Chapters  on  Electro-Metal- 
lurgy.   By  Alexander  Watt,  Author  of  "  Electro-Metallurgy,"  &c.  Third 

Edition,  Revised.    Crown  8vo,  cloth  9/- 

"  Eminently  a  book  for  the  practical  worker  in  electro-deposition.    1 1  contains  practical  descriptions 
methods,  processes  and  materials,  as  actually  pursued  and  used  in  the  workshop."— £»g'mecr. 

ELECTRO-METALLURGY. 

Practically  Treated.    By  Alexander  Watt.   Tenth  Edition,  including  the  most 

recent  Processes.    i2mo,  cloth  3/6 

"From  this  book  both  amateur  and  artisan  may  learn  everything  necessary  for  the  successful 
prosecution  of  electroplating." — Iron. 

JEWELLER'S  ASSISTANT  IN  WORKING  in  GOLD. 

A  Practical  Treatise  for  Masters  and  Workmen,  Compiled  from  the  Experience 
of  Thirty  Years'  Workshop  Practice.  By  George  E.  Gee,  Authorof  the  "  Gold- 
smith's Handbook,"  &c.    Crown  8vo,  cloth  7/6 

"  This  manual  of  technical  education  is  apparently  destined  to  be  a  valuable  auxiliary  to  a  handi- 
craft  which  is  certainly  capable  of  great  improvement."— 7  he  I  tmcs. 
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ELECTROPLATING. 

A  Practical  Handbook  on  the  Deposition  of  Copper,  Silver,  Nickel,  Gold, 
Aluminium,  Brass,  Platinum,  cS:c.,  &c.  By  J.  W.  Urquhart,  C.E.  Fourth 
Edition,  Revised.    Crown  8vo,  cloth.  IJnst  Published.  5,'- 

"  An  excellent  practical  manual." — Engineering. 

"  An  excellent  work,  giving  the  newest  information." — Horological  Journal. 

ELECTROTYPING. 

The  Reproduction  and  Multiplication  of  Printing  Surfaces  and  Works  of  Art  by 
the  Electro-deposition  of  Metals.    By  J.  W.  Urquhart,  C.E.    Crown  8vo, 

cloth  5/- 

"  The  book  is  thoroughly  practical ;  the  reader  is,  therefore,  conducted  through  the  leading  laws  of 

electricity,  then  through  the  metals  used  by  electrotypers,  the  apparatus,  and  the  depositing  processes, 

up  to  the  final  preparation  of  the  work." — Art  Journal. 

GOLDSMITH'S  HANDBOOK. 

By  George  E.  Gee,  Jeweller,  &c.  Fifth  Edition.  i2mo,  cloth  .  .  3/- 
"  A  good,  sound  educator,  and  will  be  generally  accepted  as  an  authority." — Horological  Journal. 

SILVERSMITH'S  HANDBOOK. 

By  George  E.  Gee,  Jeweller,  &c.  Third  Edition,  with  numerous  Illustrations. 
i2mo,  cloth        .............  3/- 

"  The  chief  merit  of  the  work  is  its  practical  character.  .  .  .  The  workers  in  the  trade  will  speedily 
discover  its  merits  when  they  sit  down  to  study  it." — English  Mechanic. 

*,*  Tlie  above  two  ivorks  together,  strongly  half-bound,  price  7s. 

SHEET  METAL  WORKER'S  INSTRUCTOR. 

Comprising  a  Selection  of  Geometrical  Problems  and  Practical  Rules  for 
Describing  the  Various  Patterns  Required  by  Zinc,  Sheet-Iron,  Copper  and  Tin- 
Plate  Workers.  By  Reuben  Henry  Warn,  Practical  Tin-Plate  Worker.  New 
Edition,  Revised  and  greatly  Enlarged  by  Joseph  G.  Horner,  A.M.I.M.E. 
Crown  8vo,  254  pages,  with  430  Illustrations,  cloth.  [/"s^  Published.  7/6 

BREAD   &   BISCUIT    BAKER'S    &  SUGAR-BOILER'S 
ASSISTANT. 

Including  a  large  variety  of  Modern  Recipes.     With  Remarks  on  the  Art  of 
Bread-making.    By  Robert  Wells.    Third  Edition.    Cr.  8vo,  cloth     .  2/- 
"  A  large  number  of  wrinkles  for  the  ordinary  cook,  as  well  as  the  baker." — Saturday  Review. 

PASTRYCOOK  &  CONFECTIONER'S  GUIDE. 

For  Hotels,  Restaurants,  and  the  Trade  in  general,  adapted  also  for  Family  Use. 
By  R.  Wells,  Author  of  "The  Bread  and  Biscuit  Baker,"     Crown  8vo, 

cloth  2/- 

"  We  cannot  speak  too  highly  of  this  really  excellent  work.  In  these  days  of  keen  competition  our 
readers  cannot  do  better  than  purchase  this  book." — Baker's  Times. 

ORNAMENTAL  CONFECTIONERY. 

A  Guide  for  Bakers,  Confectioners  and  Pastrycooks ;  including  a  variety  of 
Modern  Recipes,  and  Remarks  on  Decorative  and  Coloured  Work.  With  129 
Original  Designs.    By  Robert  Wells.    Second  Edition.    Crown  8vo,  cloth. 

5/- 

"  A  valuable  work,  practical,  and  should  be  in  the  hands  of  every  baker  and  confectioner.  The 
illustrative  de.signs  are  alone  worth  treble  the  amount  charged  for  the  whole  work."— Zia/fcj's  Times. 

MODERN  FLOUR  CONFECTIONER. 

Containing  a  large  Collection  of  Recipes  for  Cheap  Cakes,  Biscuits,  &c.  With 
Remarks  on  the  Ingredients  Used  in  their  Manufacture.    By  Robert  Wells, 
Author  of  "  The  Bread  and  Biscuit  Baker,"  &c.    Crown  8vo,  cloth        .  2/- 
i"  '^''f;  "'?,'''^J^,?f.^  "decidedly  practical  character,  and  in  every  recipe  regard  is  had  to  economical 
working."— A'o)-//j  British  Dally  .Mail. 

RUBBER  HAND  STAMPS 

And  the  Manipulation  of  Rubber.    A  Practical  Treatise  on  the  Manufacture  of 
Indiarubber  Hand  Stamps,  Small  Articles  of  Indiarubber,  The  Hektograph 
Special  Inks,  Cements  and  Allied  Subjects.   By  T.  O'Conor  Sloane,  A.M.,  Ph  d' 
With  numerous  Illustrations,    Square  8vo,  cloth  5/_ 
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HANDYBOOKS  FOR  HANDICRAFTS. 

BY  PAUL  N.  HASLUCK, 
Editor  of  "  Work  "  (New  Series),  Author  of  "  Lathe  Work,"  "  Milling  Mat;hlnes,"  &c. 
Crown  8vo,  144  pages,  price  i/-  each, 
o^,,^  Handvbooks  have  been  written  to  supply  information  for  Workmen 

Students,  and  Amateurs  tn  the  several  Handieraftlon  the  actual  vLcriCE  o7  m 
Workshop,  and  are  intended  to  convey  in  plain  language  Technical  Knowledge  //  he 
ZZi  A  i'^'^'i'lS^  the  processes  employed,  and  the  manipulation  of  materia 

workshop  terms  are  used;  zaorkshop  practice  is  fully  explained;  and  the  tLt  is  freely  illustrated 
with  drawings  of  modern  tools,  appliances,  and  processes.  "■uii.ruiea 

METAL  TURNER'S  HANDYBOOK. 

A  Practical  Mani^ial  for  Workers  at  the  Foot-Lathe.    With  100  Illustrations  1/- 

WOOD  TURNER'S  HANDYBOOK. 

A  Practical  Manual  for  Workers  at  the  Lathe.  With  over  100  Illustrations  1/- 
.r.,Jhf\^  recommend  the  book  to  young  turners  and  amateurs.  A  multitude  of  workmen  have  hitherto 
sought  ni  vam  for  a  manual  of  this  special  industry."— Aicc/in/uVn/  World. 

WATCH  JOBBER'S  HANDYBOOK. 

A  Practical  Manual  on  Cleaning,  Repairing,  and  Adjusting.  With  upwards  of 
100  Illustrations   |/ 

"  We  strongly  advise  all  young  persons  connected  with  the  watch  trade  to  acquire  and  study  this 
inexpensive  work.  — Clerkenwell  Chronicle.  J  " 

PATTERN  MAKERS'  HANDYBOOK. 

A  Practical  Manual  on  the  Construction  of  Patterns  for  Founders.   With  upwards 
of  100  Illustrations  1/- 
"  A  most  valuable,  if  not  indispensable,  manual  for  the  pattern  maker." — Knowledge. 

MECHANIC'S  WORKSHOP  HANDYBOOK. 

A  Practical  Manual  on  Mechanical  Manipulation,  embracing  Information  on 
various  Handicraft  Processes.  With  Useful  Notes  and  Miscellaneous  Memo- 
randa.   Comprising  about  200  Subjects  lj. 

"  A  very  clever  and  useful  book,  which  should  be  found  in  every  workshop  ;  and  it  should  certainly 
find  a  place  in  all  technical  schools."— Sn/iirAy  R'.view. 

MODEL  ENGINEER'S  HANDYBOOK. 

A  Practical  Manual  on  the  Construction  of  Model  Steam  Engines.  With 

upwards  of  100  Illustrations  ij. 

"  Mr.  Hasluck  has  produced  a  very  good  little  book." — Builder. 

CLOCK  JOBBER'S  HANDYBOOK. 

A  Practical  Manual  on  Cleaning,  Repairing,  and  Adjusting.  With  upwards  of 
100  Illustrations  ............  1/- 

"  It  is  of  inestimable  service  to  those  commencing  the  trade." — Coventry  Standard. 

CABINET  WORKER'S  HANDYBOOK. 

A  Practical  Manual  on  the  Tools,  Materials,  Appliances,  and  Processes  employed 
in  Cabinet  Work.    With  upwards  of  100  Illustrations       .       .       .       .  1/- 
"  Mr.  Hasluck's  thoroughgoing  little  Handybook  is  amongst  the  most  practical  guides  we  have 
seen  for  beginners  in  cabinet-work." — Saturday  Review. 

WOODWORKER'S  HANDYBOOK. 

Embracing  Information  on  the  Tools,  Materials,  Appliances,  and  Processes 
Employed  in  Woodworking.    With  104  Illustrations        ....  1/- 

"  Written  by  a  man  who  knows  not  only  how  work  ought  to  be  done,  but  how  to  do  it,  and  how  to 
convey  his  knowledge  to  others." — Engineering. 

"  Mr.  Hasluck  writes  admirably,  and  gives  complete  instructions." — Engineer. 

"  Mr.  Hasluck  combines  the  experience  of  a  practical  teacher  with  the  manipulative  skill  and 
scientific  knowledge  of  processes  of  the  trained  mechanician,  and  the  manuals  are  marvels  of  what  can 
be  produced  at  a  popular  price." — Schoolmaster. 

"  Helpful  to  workmen  of  all  ages  and  degrees  of  experience." — Daily  Chronicle. 

"  Concise,  clear,  and  practical." — Saturday  Review. 
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TABLES,  ETC. 

LESSONS  IN  COMMERCE. 

By  Professor  R.  Gambaro,  of  the  Royal  High  Commercial  School  at  Genoa. 
Edited  and  Revised  by  James  Gault,  Professor  of  Commerce  and  Commercial 
Law  in  King's  College,  London.    Second  Edition,  Revised.    Crown  8vo,  cloth. 

3/6 

"  The  publishers  of  this  work  have  rendered  considerable  service  to  the  cause  of  commercial 
education  by  the  opportune  production  of  this  volume.  .  .  .  The  work  is  peculiarly  acceptable  to 
English  readers  and  an  admirable  addition  to  existing  class  books.  In  a  phrase,  we  think  the  work 
attains  its  object  in  furnishing  a  brief  account  of  those  laws  and  customs  of  British  trade  with  which 
the  commercial  man  interested  therein  should  be  familiar." — Chamber  of  Commerce  Journal. 

"An  invaluable  guide  in  the  hands  of  those  who  are  preparing  for  a  commercial  career,  and,  in  fact, 
the  information  it  contains  on  matters  of  business  should  be  impressed  on  every  one." — Counting  House. 


THE  FOREIGN  COMMERCIAL  CORRESPONDENT. 

Being  Aids  to  Commercial  Correspondence  in  Five  Languages — English,  French, 
German,  Italian,  and  Spanish.     By  Conrad  E.  Baker.    Third  Edition.  Care- 
fully revised  throughout.    Crown  8vo,  cloth'.  {Just  Published.  4-/6 
"  Whoever  wishes  to  correspond  in  all  the  languages  mentioned  by  Mr.  Baker  cannot  do  better  than 
study  this  work,  the  materials  of  which  are  excellent  and  conveniently  arranged.    They  consist  not  of 
entire  specimen  letters,  but — what  are  for  more  useful — short  passages,  sentences,  or  phrases  expressing 
the  same  general  idea  in  various  forms." — Athenccum. 

"  A  careful  examination  has  convinced  us  that  it  is  unusually  coinplete,  well  arranged  and  reliable. 
The  book  is  a  thoroughly  good  one." — Schoolmaster. 

FACTORY  ACCOUNTS:  THEIR  PRINCIPLES  AND 

PRACTICE. 

A  Handbook  for  Accountants  and  Manufacturers,  with  Appendices  on  the 
Nomenclature  of  Machine  Details ;  the  Income  Tax  Acts  ;  the  Rating  of 
Factories;  Fire  and  Boiler  Insurance;  the  Factory  and  Workshop  Acts,  &c., 
including  also  a  Glossary  of  Terms  and  a  large  number  of  Specimen  Rulings. 
By  Emile  Garcke  and  J.  M.  Fells.  Fourth  Edition,  Revised  and  Enlarged. 
Demy  8vo,  250  pages,  cloth  6/- 

"  A  very  interesting  description  of  the  requirements  of  Factory  Accounts.  .  .  .  The  principle  of 
assimilating  the  Factory  Accounts  to  the  general  commercial  books  is  one  which  we  thoroughly  agree 
with." — Accountants'  Journal. 

"  Characterised  by  extreme  thorough  ness.  There  are  few  owners  of  factories  who  would  not 
derive  great  benefit  from  the  perusal  of  this  most  admirable  work."— Loai/  Government  Chronicle. 

MODERN  METROLOGY. 

A  Manual  of  the  Metrical  Units  and  Systems  of  the  Present  Century.  With  an 
Appendix  containing  a  proposed  English  System.  By  Lewis  D'A.  Jackson, 
A.-M.Inst.C.E.,  Author  of  "Aid  to  Survey  Practice,"  &c.     Large  crown  8vo, 

,  cloth  12/6 

"  We  recommend  the  work  to  all  interested  in  the  practical  reform  of  our  weights  and  measures."— 
Nature. 

A  SERIES  OF  METRIC  TABLES. 

In  which  the  British  Standard  Measures  and  Weights  are  compared  with  those 
of  the  Metric  System  at  present  in  Use  on  the  Continent.  By  C.  H.  Dowling, 
C.E.    Svo,  cloth  10/6 

i„.^'i)^''^"P°"!!'"^.'?,'^^''''^^  ^^'^  P"'  together  as  a  ready  reckoner  for  the  conversion  of  one  system 
mto  the  other.  — Athenaum. 

IRON  AND  METAL  TRADES'  COMPANION. 

For  expeditiously  ascertaining  the  Value  of  any  Goods  bought  or  sold  by  Weight 
from  IS.  per  cwt.  to  112s.  per  cwt.,  and  from  one  farthing  per  pound  to  one  shilling 
per  pound.  By  Thomas  Downie.  Strongly  bound  in  leather,  396  pp.  .  9/° 
A  most  useful  set  of  tables  nothing  like  them  before  existed."-/J»,7,/n,ff  Nck's. 
othpr  hiiln^L  i^''^  adapted  to  the  iron  and  metal  trades,  the  tables  will  be  found  useful  in  every 
other  busmess  m  which  merchandise  is  bought  and  sold  by  vie\ghl."-Raihvai<  News  ^ 
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CROSBY  LOCKWOOD  &'  SON'S  CATALOGUE. 


NUMBER,  WEIGHT,  &  FRACTIONAL  CALCULATOR. 

Containing  upwards  of  250,000  Separate  Calculations,  showing  at  a  glance  the 
value  at  422  different  rates,  ranging  from  ^l^th  of  a  Penny  to  20s,  each,  or  per 
cwt.,  and  /20  per  ton,  of  any  number  of  articles  consecutively,  from  i  to  470. 
— Any  number  of  cwts.,  qrs.,  and  lbs.,  from  i  cwt  to  470  cwts. — Any  number  of 
tons,  cwts.,  qrs.,  and  lbs.,  from  i  to  1,000  tons.  By  Willl^m  Chadwick,  Public 
Accountant.    Third  Edition,  Revised  and  Improved.    8vo,  strongly  bound  18/- 

"  It  is  as  easy  of  reference  for  any  answer  or  any  number  of  answers  as  a  dictionary.  For  making 
up  accounts  or  estimates  the  book  must  prove  invaluable  to  all  who  have  any  considerable  quantity  of 
calculations  involving  price  and  measure  in  any  combination  to  do." — Engineer. 

"  The  most  perfect  work  of  the  kind  yet  prepared." — Glasgow  Herald. 


THE  WEIGHT  CALCULATOR. 

Being  a  Series  of  Tables  upon  a  New  and  Comprehensive  Plan,  exhibiting  at  one 
Reference  the  exact  Value  of  any  Weight  from  i  lb.  to  15  tons,  at  300  Progressive 
Rates,  from  id.  to  i68s.  per  cwt.,  and  containing  i85,ooo  Direct  Answers,  which, 
with  their  Combinations,  consisting  of  a  single  addition  (mostly  to  be  performed 
at  sight),  will  afford  an  aggregate  of  10,266,000  Answers  ;  the  whole  being  calcu- 
lated and  designed  to  ensure  correctness  and  promote  despatch.  By  Henry 
Harben,  Accountant.  Fifth  Edition,  carefully  corrected.  Royal  Svo,  strongly 
half-bound  £1  5s. 

"  A  practical  and  useful  work  of  reference  for  men  of  business  generally." — Ironmonger. 
"  Of  priceless  value  to  business  men.    It  is  a  necessary  book  in  all  mercantile  offices." — Sheffield 
Independent. 

THE  DISCOUNT  GUIDE. 

Comprising  several  Series  of  Tables  for  the  Use  of  Merchants,  Manufacturers, 
Ironmongers,  and  others,  by  which  may  be  ascertained  the  exact  Profit  arising 
from  any  mode  of  using  Discounts,  either  in  the  Purchase  or  Sale  of  Goods,  and 
the  method  of  either  Altering  a  Rate  of  Discount,  or  Advancing  a  Price,  so  as  to 
produce,  by  one  operation,  a  sum  that  will  realise  any  required  profit  after 
allowing  one  or  more  Discounts  ;  to  which  are  added  Tables  of  Profit  or  Advance 
from  ij  to  90  per  cent..  Tables  of  Discount  from  to  98J  per  cent.,  and  Tables 
of  Commission,  &c.,  from  A  to  10  per  cent.  By  Henry  Harben,  Accountant. 
New  Edition,  Corrected.  Demy  Svo,  half-bound  ....  £1  5s. 
"  A  book  such  as  this  can  only  be  appreciated  by  business  men,  to  whom  the  saving  of  time  sneans 

saving  of  money.   The  work  must  prove  of  great  value  to  merchants,  manufacturers,  and  general 

traders." — British  Trade  Journal. 

TABLES  OF  WAGES. 

At  54  52,  50,  and  48  Hours  per  Week.  Showing  the  Amounts  of  Wages  from 
One-quarter-of-an-hour  to  Sixty-four  hours  in  each  case  at  Rates  of  Wages 
advancing  by  One  Shilling  from  4s.  to  55s.  per  week.  By  Thos.  Garbutt, 
Accountant.    Square  crown  Svo,  half-bound  6/- 

IRON-PLATE  WEIGHT  TABLES. 

For  Iron  Shipbuilders,  Engineers  and  Iron  Merchants.  Contammg  the  Calcu- 
lated Weights  of  Upwards  of  150,000  different  sizes  of  Iron  Plates  from  i  foot  by 
6  in  by  \  in.  to  10  feet  by  5  feet  by  i  in.  Worked  out  on  the  basis  of  40  lbs.  to 
the  square  foot  of  Iron  of  i  inch  in  thickness.  By  H.  Burhnson  and  W  H. 
Simpson.    4to,  half-bound  

MATHEMATICAL  TABLES  (ACTUARIAL). 

Comprising  Commutation  and  Conversion  Tables.  Logarithms  Cologarilhms, 
Antilogarithms  and  Reciprocals.  By  J.  W.  Gordon.  Roya  8;'°;  ^5°^ 
canvas,  in  cloth  case.  L7"^' 
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AGRICULTURE,  FARMING,  GARDENING,  ETC. 

THE  COMPLETE  GRAZIER  AND  FARMER'S  AND 

CATTLE  BREEDER'S  ASSISTANT. 

A  Compendium  of  Husbandry.  Originally  Written  by  \Villiam  Youatt. 
Fourteenth  Edition,  entirely  Re-written,  considerably  Enlarged,  and  brought  up 
to  Present  Requirements,  by  William  Fream,  LL.D.,  Assistant  Commissioner 
Royal  Commission  on  Agriculture,  Author  of  "  The  Elements  of  Agriculture,"  &c. 
Roval  8vo  1,100  pp.,  with  over  450  Illustrations.    Handsomely  bound. 

^  ■  [Just  Published.    £1  lis.  6d. 

Summary  of  Contents. 


Book  I.  On  the  Varieties,  Breeding,  Rear- 
ing, Fattening  and  Management  of  Cattle. 

Book  II.  On  the  Economy  and  Management 
OF  THE  Dairy. 

Book  III.  On  the  Breeding,  Rearing,  and 
Management  of  Horses. 

Book  IV.  On  the  Breeding,  Rearing,  and 
Fattening  of  Shkei". 

Book  V.  On  the  Breeding,  Rearing,  and 
Fattening  of  Swine. 

Book  VI.   On  the  Diseases  of  Live  Stock. 


Book  VII.   On  the  Breeding,  Rearing,  and 

Management  of  Poultry. 
Book  VIII.   On  Farm  Offices  and  Imple- 
ments OF  Husbandry. 
Book  IX.   On   the  Culture  and  Manage- 
ment OF  Grass  Lands. 
Book  X.   On  the  Cultivation  and  Applica- 
tion OF  Grasses,  Pulse  and  Roots. 
Book  XI.    On  Manures  and  their  Appli- 
cation to  Grass  Land  and  Crops. 
Book  XII.  Monthly  Calendars  ofFarmwork. 


*,*  Opinions  of  the- Press. 

"  Dr.  Fream  is  to  be  congratulated  on  the  successful  attempt  he  has  made  to  give  us  a  work  which 
will  at  once  become  the  standard  classic  of  the  farm  practice  of  the  country.  We  believe  that  it  will  be 
found  that  it  has  no  compeer  among  the  many  works  at  present  in  existence.  .  .  .  The  illustrations 
are  admirable,  while  the  frontispiece,  which  represents  the  well-known  bull,  New  Year's  Gift,  bred  by 
the  Queen,  is  a  work  of  art." — The  Times. 

"  The  book  must  be  recognised  as  occupying  the  proud  position  of  the  most  exhaustive  work  ot 
reference  in  the  English  language  on  the  subject  with  which  it  deals." — Athenicum. 

"  The  most  comphrehensive  guide  to  modern  farm  practice  that  exists  in  the  English  language 
to-day.  .  .  .  The  book  is  one  that  ought  to  be  on  every  farm  and  in  the  library  of  every  land 
owner." — Mark  Lane  Express. 

"  In  point  of  exhaustiveness  and  accuracy  the  work  will  certainly  hold  a  pre-eminent  and  tinique 
position  among  books  dealing  with  scientific  agricultural  practice.  It  is,  in  fact,  an  agricultural  library 
of  itself." — North  British  Agriculturist. 

"  A  compendium  of  authoritative  and  well-ordered  knowledge  on  every  conceivable  branch  of  the 
work  of  the  live  stock  farmer ;  probably  without  an  equal  in  this  or  any  other  country," — Yorkshire  Post. 

FARM  LIVE  STOCK  OF  GREAT  BRITAIN. 

By  Robert  Wallace,  F.L.S.,  F.R.S.E.,  &c.,  Professor  of  Agricultural  and  Rural 
Economy  in  the  University  of  Edinburgh.  Third  Edition,  thoroughly  Revised 
and  considerably  Enlarged.    With  over  120  Phototypes  of  Prize  Stock.  Demy 

8vo,  3S4  pp.,  with  79  Plates  and  Maps.    Cloth  12/6 

"A  really  complete  work  on  the  history,  breeds,  and  management  of  the  farm  stock  of  Great 

Britain,  and  one  which  is  likely  to  find  its  way  to  the  shelves  of  every  country  gentleman's  library." — 

The  Times. 

"  The  latest  edition  of '  Farm  Live  Stock  of  Great  Britain  '  is  a  production  to  be  proud  of,  and  its 
issue  not  the  least  of  the  services  which  its  author  has  rendered  to  agricultural  science." — Scottish 
Farmer. 

"  The  book  is  very  attractive,  .  .  .  and  we  can  scarcely  imagine  the  existence  of  a  farmer  who 
would  not  like  to  have  a  copy  of  this  beautiful  and  useful  work." — Mark  Lane  Express. 

NOTE-BOOK  OF  AGRICULTURAL  FACTS  AND 

FIGURES  FOR  FARMERS  AND  FARM  STUDENTS. 

By  Primrose  McConnell,  B.Sc,  Fellow  of  the  Highland  and  Agricultural 
Society,  Author  of  "  Elements  of  Farming."  Sixth  Edition,  Rewritten,  Revised, 
and  greatly  Enlarged.    F'cap.  8vo,  480  pages,  leather,  gilt  edges. 

ljust  Published.  6/- 

Summary  of  Contents. 

Surveying  and  Levelling. —Weights  and  Measures.  — Machinery  and  Buildings. — 
Labour.— Operations.— Draining.— Embanking.— (Jeological  Memoranda.— Soils.— Manures. 
—  Cropping.  — Crops.  — Rotations.— Weeds.  — Feeding.  — Dairying.- Live  Stock.— Horses.— 
Cattle.— Sheep.— Puis.— Poultry.— FoRESTRv.—HoRTicuLTURE.— Miscellaneous. 

"  No  farmer,  and  certainly  no  agricultural  student,  ought  to  be  without  this  multum  in  parvo  manual 
of  all  subjects  connected  with  the  farm."— Afort/i  British  A  griciiltui  ist. 

"  This  little  pocket-book  contains  a  large  amount  of  useful  information  upon  all  kinds  of  agricultural 
subjects    Something  of  the  kind  has  long  been  wanted."— Mark  Lane  Express. 

.u  1-  i"""?','"'  °,'  '"formation  it  contains  is  most  surprising;  the  arrangement  of  the  matter  is  so 
methodical-although  so  compressed-as  to  be  intelligible  to  every  one  who  takes  a  glance  through  its 
pages.   They  teem  with  information."— 2="ni-m  and  Home. 
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BRITISH  DAIRYING. 

A  Handy  Volume  on  the  Work  of  the  Dairy-Farm.  For  the  Use  of  Technical 
Instruction  Classes,  Students  in  Agricultural  Colleges  and  the  Working  Dairy- 
Farmer.  By  Prof.  J.  P.  Sheldon.  With  lllusts.  Second  Edition,  Revised. 
Crown  8vo,  cloth.  ^pst  Published.  2/6 

..  Dill"}!  recommended  as  a  useful  text-book  on  dairy  {zTming."— Agricultural  Gazette. 
Probably  tlie  best  half-crown  manual  on  dairy  work  that  has  yet  been  produced."— A'orWi  British 
A  QTicultttytst. 

"  It  is  the  soundest  little  work  we  have  yet  seen  on  the  subject."— 7/ic  Times. 

MILK,  CHEESE,  AND  BUTTER. 

A  Practical  Handbook  on  their  Properties  and  the  Processes  of  their  Production. 
Including  a  Chapter  on  Cream  and  the  Methods  of  its  Separation  from  Milk. 
By  John  Oliver,  late  Principal  of  the  Western  Dairy  Institute,  Berkeley.  With 
Coloured  Plates  and  200  Illustrations.  Crown  8vo,  cloth  .  .  .7/6 
"  An  exhaustive  and  masterly  production.  It  may  be  cordially  recommended  to  all  students  and 
practitioners  of  dairy  science."— W.ZJ.  Agriculturist. 

"  We  recommend  this  very  comprehensive  and  carefully-written  book  to  dairy-farmers  and  students 
of  dairying.    It  is  a  distinct  acquisition  to  the  library  of  the  agriculturist."— ^fi-icHWi(ra/  Gazette. 

SYSTEMATIC  SMALL  FARMING. 

Or,  The  Lessons  of  my  Farm.  Being  an  introduction  to  Modern  Farm  Practice 
for  Small  Farmers.    By  R.  Scott  Burn,  Author  of  "  Outlines  of  Modern 

Farming,"  &c.    Crown  8vo,  cloth  6/- 

"  This  is  the  completest  book  of  its  class  we  have  seen,  and  one  which  every  amateur  farmer  will  read 
with  pleasure,  and  accept  as  a  guide." — Field. 

OUTLINES  OF  MODERN  FARMING. 

By  R.  Scott  Burn.  Soils,  Manures,  and  Crops — Farming  and  Farming  Economy 
— Cattle,  Sheep,  and  Horses — Management  of  Dairy,  Pigs,  and  Poultry — 
Utilization  of  Town-Sewage,  Irrigation,  &c.  Sixth  Edition.  In  one  vol.,  1,250 
pp.,  half-bound,  profusely  Illustrated  12/- 

FARM  ENGINEERING,  THE  COMPLETE  TEXT-BOOK  of 

Comprising  Draining  and  Embanking ;  Irrigation  and  Water  Supply ;  Farm 
Roads,  Fences,  and  Gates;  Farm  Buildings;  Barn  Implements  and  Machines; 
Field  Implements  and  Machines ;  Agricultural  Surveying,  &c.  By  Professor 
John  Scott.  In  one  vol.,  1,150  pp.,  half-bound,  with  over  600  Illustrations,  12/- 
"  Written  with  great  care,  as  well  as  with  knowledge  and  ability.   The  author  has  done  his  work 

well ;  we  have  found  him  a  very  trustworthy  guide  wherever  we  have  tested  his  statements.  The  volume 

will  be  of  great  value  to  agricultural  students." — Mark  Laue  Express. 

THE  FIELDS  OF  GREAT  BRITAIN. 

A  Text-Book  of  Agriculture.    Adapted  to  the  Syllabus  of  the  Science  and  Art 
Department.    For  Elementary  and  Advanced  Students.    By  Hugh  Clements 
(Board  of  Trade).   Second  Edition,  Revised,  with  Additions.   iSmo,  cloth  .  2/6 
"  It  is  a  long  time  since  we  have  seen  a  book  which  has  pleased  us  more,  or  which  contains  such  a 
vast  and  useful  fund  of  knowledge." — Educational  Times. 

TABLES  AND  MEMORANDA  for  FARMERS,  GRAZIERS, 
AGRICULTURAL  STUDENTS,  SURVEYORS,  LAND  AGENTS, 
AUCTIONEERS,  &c. 

With  a  New  System  of  Farm  Book-keeping.  By  Sidney  Francis.  Fifth 
Edition.    272  pp.,  waistcoat-pocket  size,  limp  leather  [/;(Si!  Published.  1/6 

"  Weighing  less  than  i  oz.,  and  occupying  no  more  space  than  a  match  box,  it  contains  a  mass  of 
facts  and  calculations  which  has  never  before,  in  such  handy  form,  been  obtainable.  Every  operation 
on  the  farm  is  dealt  with.  The  work  may  be  taken  as  thoroughly  accurate,  the  whole  of  the  tables 
having  been  revised  by  Dr.  Fream.    We  cordially  recommend  h.'—Jlclfs  Weekly  Messenger. 

THE  ROTHAMSTED  EXPERIMENTS  AND  THEIR 
PRACTICAL  LESSONS  FOR  FARMERS. 

Part  I   Stock.    Part  II.  Crops.    By  C.  J.  R.  Tipper.    Crown  8vo,  cloth. 

[Just  Published.  3/6 

"  We  have  no  doubt  that  the  book  will  be  welcomed  by  a  large  class  of  farmers  and  others  interested 
in  agriculture."— 5to;irffl)'rf- 
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FERTILISERS  AND  FEEDING  STUFFS. 

Their  Properties  and  Uses,  A  Handbook  for  the  Practical  Farmer.  By 
Bernard  DVER,  D.Sc.  (Lond.).  With  the  Text  of  the  Ferttlisers  and  Feeding 
Stuffs  Act  of  1893,  &c.    Third  Edition,  Revised.    Crown  ^vo,  doth.^^^^.  ^^^^ 

"Thi<!  little  book  is  precisely  what  it  professes  to  be-' A  Handbook  for  the  Practical  Farmer.' 
Dr  Dyer  his  d^ne  farmers  good^service  in  placing  at  their  disposal  so  much  useful  information  m  so 
Intelligible  a  form."— I'/ifi  Times. 

BEES  FOR  PLEASURE  AND  PROFIT: 

Guide  to  the  Manipulation  of  Bees,  the  Production  of  Honey,  and  the  General 
Management  of  the  Apiary.  By  G.  Gordon  Samson.  With  numerous  Illustra- 
tions."  Crown  8vo,  cloth  

BOOK-KEEPING  FOR  FARMERS  AND  ESTATE  OWNERS. 

A  Practical  Treatise,  presenting,  in  Three  Plans,  a  System  adapted  for  all 
Classes  of  Farms.    By  Johnson  M.  Woodman,  Chartered  Accountant.  Second 

Edition,  Revised.    Crown  8vo,  cloth  2/6 

"The  volume  is  a  capital  study  of  a  most  important  subject."— /I  g'ncH/diivii  Gazette. 

WOODMAN'S  YEARLY  FARM  ACCOUNT  BOOK. 

Giving  Weekly  Labour  Account  and  Diary,  and  showing  the  Income  and 
Expenditure  under  each  Department  of  Crops,  Live  Stock,  Dairy,  &c.,  &c. 
With  Valuation,  Profit  and  Loss  Account,  and  Balance  Sheet  at  the  end  of 
the  Year.  By  Johnson  M.  Woodman,  Chartered  Accountant.  Second  Edition. 
Folio,  half-bound.  [Net  7/6 

"  Contains  every  requisite  for  keeping  farm  accounts  readily  and  accurately."— /^gTiciiHi/ce. 

THE  FORCING-GARDEN. 

Or,  How  to  Grow  Early  Fruits,  Flowers,  and  Vegetables.  With  Plans  and 
Estimates  for  Building  Glasshouses,  Pits  and  Frames.     With  Illustrations. 

By  Samuel  Wood.    Crown  8vo,  cloth  3/6 

"  A  good  book,  containing  a  great  deal  of  valuable  teaching." — Gardener's  Magazine, 

A  PLAIN  GUIDE  TO  GOOD  GARDENING. 

Or,  How  to  Grow  Vegetables,  Fruits,  and  Flowers.  By  S.  Wood.  Fourth 
Edition,  with  considerable  Additions,  &c.,  and  numerous  Illustrations.  Crown 

8vo,  cloth  3/6 

"  A  very  good  book,  and  one  to  be  highly  recommended  as  a  practical  guide.  The  practical 
directions  are  excellent." — Atlienauin. 

MULTUM'IN'PARVO  GARDENING. 

Or,  How  to  make  One  Acre  of  Land  produce  ^620  a  year,  by  the  Cultivation  of 
Fruits  and  Vegetables  ;  also,  How  to  Grow  Flowers  in  Three  Glass  Houses, 
so  as  to  realise  £1^6  per  annum  clear  Profit.  By  Samuel  Wood,  Author  of 
"  Good  Gardening,"  &c.    Sixth  Edition.    Crown  8vo,  sewed  .       .  1/- 

THE  LADIES*  MULTUMTN-PARVO  FLOWER  GARDEN. 

And  Amateur's  Complete  Guide.    By  S.  Wood.    Crown  Svo,  cloth        .  3/6 

POTATOES:  HOW  TO  GROW  AND  SHOW  THEM. 

A  Practical  Guide  to  the  Cultivation  and  General  Treatment  of  the  Potato. 
By  J.  Pink.    Crown  Svo    ..........  2,- 

MARKET  AND  KITCHEN  GARDENING. 

By  C.  W.  Shaw,  late  Editor  of  "  Gardening  Illustrated,"    Cloth  3'- 
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AUCTIONEERING,  VALUING, 
LAND  SURVEYING,  ESTATE  AGENCY,  ETC. 


INWOOD'S  TABLES  FOR  PURCHASING  ESTATES 
AND  FOR  THE  VALUATION  OF  PROPERTIES. 

Including  Advowsons,  Assurance  Policies,  Copyholds,  Deferred  Annuities, 
Freeholds,  Ground  Rents,  Immediate  Annuities,  Leaseholds,  Life  Interests' 
Mortgages,  Perpetuities,  Renewals  of  Leases,  Reversions,  Sinking  Funds, 
&c.,  &c.  26th  Edition,  Revised  and  Extended  by  William  Schooling! 
F.R.A.S.,  with  Logarithms  of  Natural  Numbers  and  Thoman's  Logarithmic 
Interest  and  Annuity  Tables.  360  pp.,  demy  8vo,  cloth.    [Just  Published.  Net  8/- 

"  Those  interested  in  the  purchase  and  sale  of  estates,  and  in  the  adjustment  of  compensation  cases, 
as  well  as  in  transactions  in  annuities,  life  insurances,  &c.,  will  find  the  present  edition  of  eminent 
service." — Engineering. 

"  This  valuable  book  has  been  considerably  enlarged  and  improved  by  the  labours  of  Mr.  Schooling, 
and  is  now  very  complete  indeed." — Economist. 

"Altogether  this  edition  will  prove  of  extreme  value  to  many  classes  of  professional  men  in  saving 
them  many  long  and  tedious  calculations." — Investors'  Review. 

THE  APPRAISER,   AUCTIONEER,  BROKER,  HOUSE 

AND  ESTATE  AGENT  AND  VALUER'S  POCKET  ASSISTANT, 

For  the  Valuation  for  Purchase,  Sale,  or  Renewal  of  Leases,  Annuities  and 
Reversions,  and  of  property  generally ;  with  Prices  for  Inventories,  &c.  By 
John  Wheeler,  Valuer,  &c.  Sixth  Edition,  Re-written  and  greatly  Extended 
by  C.  NoRRis.    Royal  32mo,  cloth  5/- 

"  A  neat  and  concise  book  of  reference,  containing  an  admirable  and  clearly-arranged  list  of  prices 
for  inventories,  and  a  very  practical  guide  to  determine  the  value  of  furniture,  &c." — Standani. 

"  Contains  a  large  quantity  of  varied  and  useful  information  as  to  the  valuation  for  purcliase,  sale,  or 
renewal  of  leases,  annuities  and  reversions,  and  of  property  generally,  with  prices  for  inventories,  and 
a  guide  to  determine  the  value  of  interior  fittings  and  other  enects." — Builder. 

AUCTIONEERS;  THEIR  DUTIES  AND  LIABILITIES. 

A  Manual  of  Instruction  and  Counsel  for  the  Young  Auctioneer.    By  Robert 
Squibbs,  Auctioneer.    Second  Edition,  Revised.    Demy  8vo,  cloth  12/6 
"  The  work  is  one  of  general  excellent  character,  and  gives  much  information  in  a  compendious 
and  satisfactory  form." — Builder. 

"  May  be  recommended  as  giving  a  great  deal  of  information  on  the  law  relating  to  auctioneers,  in 
a  very  readable  form." — Law  Journal. 

THE  AGRICULTURAL  VALUER'S  ASSISTANT. 

A  Practical  Handbook  on  the  Valuation  of  Landed  Estates  ;  including  Example 
of  a  Detailed  Report  on  Management  and  Realisation  ;  Forms  of  Valuations  of 
Tenant  Right  ;  Lists  of  Local  Agricultural  Customs  ;  Scales  of  Compensation 
under  the  Agricultural  Holdings  Act,  and  a  Brief  Treatise  on  Compensation 
under  the  Lands  Clauses  Acts,  &c.  By  Tom  Bright,  Agricultural  Valuer, 
Author  of  "  The  Agricultural  Surveyor  and  Estate  Agent's  Handbook."  Fourth 
Edition,  Revised,  with  Appendix  containing  a  Digest  of  the  Agricultural  Holdings 
Acts,  1883-igoo.    Crown  8vo,  cloth.  [Just  Published.    Net  6/- 

"  Full  of  tables  and  examples  in  connection  with  the  valuation  of  tenant-right,  estates,  labour, 

contents  and  weights  of  timber,  and  farm  produce  of  all  \imds."— Agricultural  Gazette. 

"An  eminently  practical  handbook,  full  of  practical  tables  and  data  of  undoubted  mterest  and  value 

to  surveyors  and  auctioneers  in  preparing  valuations  of  all  kinds." — Farmer. 

POLE  PLANTATIONS  AND  UNDERWOODS. 

A  Practical  Handbook  on  Estimating  the  Cost  of  Forming,  Renovating,  Improv- 
ing, and  Grubbing  Plantations  and  Underwoods,  their  Valuation  for  Purposes  of 
Transfer,  Rental,  Sale  or  Assessment.  By  Tom  Bright.  Crown  8vo,  cloth  3/6 

"  To  valuers,  foresters  .and  agents  it  will  be  a  welcome  aid."— A'o)(/i  British  AgricuUurist. 
"Well  calculated  to  assist  the  valuer  in  the  discharge  of  his  duties,  and  of  undoubted  mterest  and 
use  both  to  surveyors  and  auctioneers  in  preparing  valuations  of  all  kinds."— AVh/  Herald. 
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AGRICULTURAL  SURVEYOR  AND  ESTATE  AGENT'S 
HANDBOOK. 

Of  Practical  Rules,  Formulae,  Tables,  and  Data.  A  Comprehensive  Manual  for 
the  Use  of  Surveyors,  Agents,  Landowners,  and  others  interested  in  the  Equip- 
ment, the  Management,  or  the  Valuation  of  Landed  Estates.  By  Tom  Bright, 
Agricultural  Surveyor  and  Valuer,  Author  of  "  The  Agricultural  Valuer's 
Assistant,"  &c.    With  Illustrations.    Fcap.  8vo,  Leather. 

[Just  Published.    Net  7/6 

"  An  exceedingly  useful  book,  the  contents  of  which  are  admirably  chosen.  The  classes  for  whom 
the  work  is  intended  will  find  it  convenient  to  have  this  comprehensive  handbook  accessible  for 
reference." — Live  Stock  Journal. 

"  It  is  a  singularly  compact  and  well  informed  compendium  of  the  facts  and  figures  likely  to  be 
required  in  estate  work,  and  is  certain  to  prove  of  much  service  to  those  to  whom  it  is  addressed." — 
Scotsman. 

THE  LAND  VALUER'S  BEST  ASSISTANT. 

Being  Tables  on  a  very  much  improved  Plan,  for  Calculating  the  Value  of  Estates, 
With  Tables  for  reducing  Scotch,  Irish,  and  Provincial  Customary  Acres  to 
Statute  Measure,  &c.    By  R.  Hudson,  C.E.    New  Edition.    Royal  32mo, 

leather,  elastic  band   .  4/- 

"  Of  incalculable  value  to  the  country  gentleman  and  professional  man." — Farmers'  Journal. 

THE  LAND  IMPROVER'S  POCKET-BOOK. 

Comprising  Formulae,  Tables,  and  Memoranda  required  in  any  Computation 
relating  to  the  Permanent  Improvement  of  Landed  Property.    By  John  Ewart, 
Surveyor.    Second  Edition,  Revised,    Royal  32mo,  oblong,  leather        .  4/- 
"  A  compendious  and  handy  little  volume." — Spectator. 

THE  LAND  VALUER'S  COMPLETE  POCKET-BOOK. 

Being  the  above  Two  Works  bound  together.    Leather    .       .       .  .7/6 

HANDBOOK  OF  HOUSE  PROPERTY. 

A  Popular  and  Practical  Guide  to  the  Purchase,  Tenancy,  and  Compulsory  Sale 
of  Houses  and  Land,  including  Dilapidations  and  Fixtures  :  with  E.xamples  of 
■  all  kinds  of  Valuations,  Information  on  Building  and  on  the  right  use  of 
Decorative  Art.  By  E.  L.  Tarbuck,  Architect  and  Surveyor.  Sixth  Edition. 
1 2 mo,  cloth.  ijust  Published.  5/- 

"The  advice  is  thoroughly  practical." — Law  Journal. 

"  For  all  who  have  dealings  with  house  property  this  is  an  indispensable  guide."— Decoration. 
"  Carefully  brought  up  to  date,  and  much  improved  by  the  addition  of  a  division  on  Fijie  Art  \ 
well-written  and  thoughtful  work."— Land  Agents'  Record. 


LAW  AND  MISCELLANEOUS. 


MODERN  JOURNALISM. 

A  Handbook  of  Instruction  and  Counsel  for  the  Young  Journalist.    By  Tohn  B 
Mackie,  Fellow  of  the  Institute  of  Journalists.    Crown  8vo,  cloth  2'- 
with''advamageI'Wo"S5^  journalism  is  a  work  which  all  aspirants  to  a  journalistic  caraer  will  read 

HANDBOOK  FOR  SOLICITORS  AND  ENGINEERS 

Engaged  m  Promoting  Private  Acts  of  Parliament  and  Provisional  Orders  for 
the  aiJthorization  of  Railways,  Tramwavs,  Gas  and  Water  Works,  &c  '  Bv 
L.  L.  M.^CASSEY,  of  the  Middle  Temple,  Barrister-at-Law,  M.I. C.E.    8vo,  cloth 

PATENTS  FOR  INVENTIONS,  HOW  to  PROCURE  THEm! 

Compiled  for  the  Use  of  Inventors,  Patentees  and  others.  By  G  G  M 
Hardingham,  Assoc.Mem.Inst.C.E.,  &c.    Demy  Svo,  cloth     .  '1/6 

CONCILIATION  AND  ARBITRATION 

IN  LABOUR  DISPUTES.  ' 

^tSp'nn/Af''^J'"'^T?""'T''^o^'^'^'"""'  °f       P^e^^"'  Of  the  Question 

at  Home  and  Abroad.    By  J.  S.  Jeans.    Crown  Svo,  200  pp.,  cloth  2/6 
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EVERY  MAN'S  OWN  LAWYER. 

A  Handy-Book  of  the  Principles  of  I.aw  and  Equity. 
Dictionary  of  Legal  Terms.  By  A  Barrister.  Thirty- 
carefully  revised,  and  including  New  Acts  of  Parliament  of  i9oo^*""*6«Sp«sfng 
the  Companies  Act,  1900  ;  the  Money-Lenda's  Act,  1900  ;  the  Agricultural  Holdings  Act, 
1900  ;  the  Wor/anen's  Compensation  Act,  1900;  the  Wild  Animals  in  Captivity  Protection 
Act,  1900;  the  Finance  Act,  1900,  and  other  enactments  of  the  year.  Judicial 
Decisions  during  the  year  have  also  been  duly  noted.  Crown  8vo,  750  pp.,  strongly 
bound  in  cloth.  [Just  Published.  6/8 

*»*  This  Standard  Work  of  Reference  forms  a  Complete  Epitome  of  the  Laws  of 
England,  comprising  (amongst  other  matter)  : 

The  Rights  and  Wrongs  of  Individuals  —  Landlord  and  Tenant  — 
Vendors  and  Purchasers — Leases  and  Mortages — Principal  and  Agent — 
Partnership  and  Companies — Masters,  Servants  and  Workmen — Contracts 
AND  Agreements — Borrowers,  Lenders  and  Sureties — Sale  and  Purchase 
of  Goods — Cheques,  Bills  and  Notes  —  Bills  of  Sale — Bankruptcy  — 
Railway  and  Shipping  Law — Life,  Fire,  and  Marine  Insurance — Accident 
and  Fidelity  Insurance — Criminal  Law — Parliamentary  Elections — County 
Councils — District  Councils — Parish  Councils — Municipal  Corporations — 
Libel  and  Slander — Public  Health  and  Nuisances — Copyright,  Patents, 
Trade  Marks  —  Husband  and  Wife  —  Divorce  —  Infancy  —  Custody  of 
Children — Trustees  and  Executors — Clergy,  Churchwardens,  etc. — Game 
Laws  and  Sporting — Innkeepers — Horses  and  Dogs  —  Taxes  and  Death 
Duties — Forms  of  Agreements,  Wills,  Codicils,  Notices,  etc. 

The  object  of  this  tvork  is  to  enable  those  who  consult  it  to  help  themselves  to 
the  law :  and  thereby  to  dispense,  as  far  as  possible,  luith  professional  assistance  and  advice. 
There  are  many  iirongs  and  grievances  ivhich  persons  submit  to  from  time  to  time  through 
not  hnoiving  hoiv  or  ivhere  to  apply  for  redress ;  and  many  persons  have  as  great  a  dread 
of  a  lawyer's  office  as  of  a  lion's  den.  With  this  book  at  hand  it  is  believed  that  many 
a  Six-and-Eightpence  may  be  saved:  many  a  ivrong  redressed:  many  a  right  reclaimed: 
many  a  law  suit  avoided ;  and  many  an  evil  abated.  The  tvork  has  established  itself  as 
the  standard  legal  adviser  of  all  classes,  and  has  also  made  a  reputation  for  itself  as  a 
useful  book  of  reference  for  lauyers  residing  at  a  distance  from  law  libraries,  who  are  glad 
to  have  at  hand  a  work  embodying  recent  decisions  and  enactments. 

*,*  Opinions  of  the  Press. 

"  It  is  a  complete  code  of  English  Law  written  in  plain  language,  which  all  can  understand.  .   .  . 
Should  be  in  the  hands  ot  every  business  man,  and  all  who  wish  to  abolish  lawyers'  hi\h."— Weekly  Times. 
"A  useful  and  concise  epitome  of  the  law,  compiled  with  considerable  care."— L«w  Magazine. 
"  A  complete  digest  of  the  most  useful  facts  which  constitute  English  law."— G/ote. 
"This  excellent  handbook.  .   .   .  Admirably  done,  admirably  arranged,  and  admirably  cheap.  — 

Leeds  Mercury.  .     u  u 

"  A  concise,  cheap,  and  complete  epitome  of  the  English  law.   So  plainly  written  that  he  who  runs 

may  read,  and  he  who  reads  may  understand."— Fi'gtiro. 

"  A  dictionary  of  legal  facts  well  put  together.    The  book  Is  a  very  useful  one."— S/>cc((i(or. 

THE  PAWNBROKERS',  FACTORS',  AND  MERCHANTS' 

GUIDE  TO  THE  LAW  OF  LOANS  AND  PLEDGES. 

With  the  Statutes  and  a  Digest  of  Cases.  By  H.  C.  Folkard,  Barrlster-at-La^^ 
Cloth  

LABOUR  CONTRACTS.  ,     ^  c 

A  Popular  Handbook  on  the  Law  of  Contracts  Works  and  Services_  By 
David  Gibbons.  Fourth  Edition,  with  Appendix  of  Statutes  by  T.  F.  Uttle^t^ 
Solicitor.    Fcap.  8vo,  cloth  

SUMMARY  OF  THE  FACTORY  AND  WORKSHOP  ACTS 

(1878-1801)  For  the  Use  of  Manufacturers  and  Managers  By  Emile  Gakcke 
and  J.  M.  Fells.   (Reprinted  from  "  Factory  Accounts.")   Crown  8vo,  sewed. 
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